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Abstract 
In recent decades, there has been a significant increase in the development and use of 
computer based learning technology in tertiary education. At the same time, researchers 
in the field of education have begun to develop an understanding of student learning in 
terms of learning strategies. Such constructs represent motives, behaviours and thought 
processes adopted by the student that are believed to mediate learning. This thesis 
investigates the learning strategies adopted by students using a computer-assisted 
learning system as part of their studies. Furthermore, the thesis examines the extent to 
which these computer-based strategies differ from learning strategies related to 
traditional teaching methods and tools. 
The computer-based learning strategies of a population of distance education students 
were investigated using a CD-ROM. The students were studying the course Biology, 
Brain and Behaviour at the Open University and the Human Brain CD-ROM was an 
optional component of their learning materials. Data collected from questionnaires, 
interviews and observations over four studies led to the proposal of a framework of 
computei-based strategies. This framework comprises ten strategies that cover 
motivation, information processing and management of resources on the CD-ROM. 
When these strategies were compared to a framework of strategies related to the study 
of traditional teaching materials a number of differences emerged between the strategies 
used in the computer and traditional learning contexts. 
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Chapter 1 
1.1. The purpose of this thesis 
This thesis offers a novel way of understanding the way undergraduates learn with 
computers. It provides an assessment of this method of learning in terms of learning 
strategies. In turn, it presents a framework which educators and designers can use to 
gain insight into the way students use educational multimedia in terms of learning 
strategies. 
Learning strategies are constructs that account for behaviours and processes used by 
students in their study of undergraduate degree modules or courses. They can provide 
insight into why and how students study a particular course. In the past, understanding 
student learning in terms of style appeared to be a process preoccupied with classifying 
students as particular learner types. The aim of learning strategy research is not to 
classify students, but their learning behaviours and processes. This approach allows for 
an examination of the various factors that make students’ learning experience unique to 
them. 
Research into the learning strategies of students has tended to concentrate on the study 
of traditional course material and traditional course delivery. Increasingly though, 
computer-based learning tools or environments are being used to complement, and in 
some instances replace, the traditional delivery of information via lectures, tutorials or 
textbooks. 
The aim in examining the learning strategies that students use when learning with 
computers is simple. That aim is common to all learning strategy research - to 
understand the learning experience from the perspective of the student. With knowledge 
about the way in which students study and learn, instructors and designers can employ 
2 
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teaching strategies that make the learning experience as successful and positive as 
possible for the student. 
In the past, little research has examined the learning strategies that students employ 
when learning with computers (Sweany et al, 1996). What investigations have been 
carried out have tended to focus on navigational strategies (e.g. Chang and McDaniel, 
1985; Verheij et al, 1996) or have been limited in the scope of the strategies examined 
(e.g. Lyman, 1998; Schroeder and Grabowski; 1995). Astleitner and Leutner (1995) 
propose that an examination of learning strategies in the use of computer-based learning 
environments could lead to a number of benefits. An important benefit would be the 
development of a reliable standardised measure of the different factors relevant to this 
way of learning. Such a measure is currently lacking, as is agreement over what 
behaviours to consider relevant to the learning experience in a computer-based learning 
environment. Another benefit Astleitner and Leutner propose is that an examination of 
computer-based learning strategies could provide a useful insight into the complex and 
dynamic interaction process that arises from using computing technology and its impact 
on learning. 
These issues are investigated by the research carried out as part of this thesis that, 
firstly, broadens the scope of strategies explored by examining a range of factors that 
allow strategic behaviour to be identified. These include motivation to learn and study, 
the acquisition of knowledge and the management of time and effort spent with learning 
and study resources (Weinstein et al, 1987; Pintnch et al, 1989). As a result of this 
examination the thesis also presents a framework of computer-based strategies. 
Another issue tackled by the thesis is the extent to which these computer-based 
strategies differ from traditional learning strategies. The research mentioned previously 
3 
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has indicated differences in the types of strategies but because of the limitations 
identified it is difficult to assess the extent of these differences. An understanding of 
these differences adds to our understanding of the learning experience of students when 
using computers. In the thesis differences in strategic behaviour were examined by 
comparing the strategic behaviour of students using a CD-ROM with an established 
model of strategic behaviour. This model is considered an example of a ‘traditional 
model’ since i t  accounts for study practices in the traditional learning context and does 
not include the use of computers as learning tools. The model is well established and 
was developed at the University of Michigan (Pintrich, 1989; Pintrich et al, 1989). The 
CD-ROM that was used by the students in this research was called “the Human Brain 
CD-ROM’. It has been developed as an optional learning aid for the Open University 
course - SD206: Biology, brain and behaviour. 
To summarise, the purpose of this thesis is to broaden our understanding of computer- 
based learning behaviour in terms of learning strategies. By doing so, the intention of 
this thesis is to provide educators and designers greater insight into the learning 
experience ot the student using the computer as a learning tool. The remainder of this 
chapter outlines the general aims of the research contained within this thesis and 
provides an overview of thesis’ content. 
A 
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1.2. The research aims 
The programme of research was designed to address two main aims of the thesis: 
To determine what learning strategies students use when learning with 
computers 
To determine the extent to which students’ computer-based learning strategies 
differ from the traditional conceptualisation of learning strategies 
1.3. Overview of the thesis 
In the next chapter, Chapter 2, the empirical research that contributed to the thesis is 
framed with an examination of the literature related to two broad areas associated with 
this thesis: our understanding of students’ learning and learning with computers. The 
first of these areas examines how our understanding of students’ learning behaviour in 
higher education has evolved over the last fifty years or so. The changes that have 
occurred are explained in terms of a move from cognitive style to learning style and 
from learning style to learning strategies. In terms of learning strategies, the chapter 
concentrates on how our understanding of strategic behaviour has been cultivated since 
the 1970’s. 
The chapter then goes on to explore previous research that has investigated the learning 
strategies of students when working computers. 
Chapter 3 begins by  detailing a conceptual framework of learning strategies and an 
associated measure of strategic behaviour, the Motivated Strategies for Learning 
Questionnaire or MSLQ developed at the University of Michigan (Pintrich, 1989; 
Pintrich, Smith, Garcia and McKeachie, 1989). The study reported in this chapter, Study 
I, examined the reliability of the MSLQ when tested with a sample of students who 
were studying a biology course in the UK at a distance. 
5 
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Chapter 4 outlines the methodology adopted throughout the remaining studies and the 
research programme that was undertaken. The overall methodology was that of a survey 
approach comprising of questionnaires and interviews. The chapter also details the 
populations and samples in the studies that were conducted and the CD-ROM that 
would form the basis of the learning investigation. The chapter also outlines and 
supports the investigative approaches associated with the studies and the subsequent 
analysis of their findings. 
Chapter 5 reports on the second study in the programme of research, Study 11. This 
represented the first investigation in the thesis of students’ computer-based learning 
behaviour. The chapter reports on the experiences of eight students who used the CD- 
ROM. From interviews conducted with these students, an initial framework of strategies 
is presented. 
Chapter 6 reports on Study 111 that consisted of a questionnaire study of computer- 
based learning behaviour. The chapter details the analysis of data collected from 96 
students who used the CD-ROM. Following Item and Factor analysis a series of factors 
or strategies emerged and these are also discussed. 
Chapter 7 repods on the final study in the research programme, Study IV. Again, 
interviews were conducted with twenty students who used the CD-ROM. The study 
aimed to extend the findings from the two previous studies. The findings of the study 
confirmed the existence of some the strategies identified in Study I1 and 111 and led to a 
number of new strategies being identified in the framework. 
Chapter 8 offers a synthesis of the findings from all the studies conducted in terms of 
this thesis. It details a framework of the computer-based learning strategies that 
emerged from the programme of research and examines how this conceptualisation 
differs from the traditional models of learning strategies. 
6 
Chapter 1 
Chapter 9 presents the achievements of this thesis, their implications for our 
understanding of students’ computer-based learning, along with the implications for 
educators and designers of media. The chapter also considers limitations of the research 
and its potential in terms of further research into students’ computer-based learning 
strategies. 
7 
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2.1. Introduction 
This chapter examines the literature related to two broad areas of research that frame 
this thesis. The first part of the chapter examines the changes that have occurred over 
the last fifty years or so in our understanding of how university students learn. The latter 
pari of the chapter examines the implications of these changes for understanding how 
students learn with computers. 
From this review a two main points emerge: firstly, because of the problems associated 
with the notion of styles of learning, learning strategies offer a more viable way of 
exploring the way students learn. Secondly, there has been a failure to investigate a 
range of learning strategies that students adopt when learning with computers and 
whether these strategies differ from established models of strategic behaviour. This gap 
in the literature provides the impetus for the research detailed in following chapters. 
The literature concerning the study practices of students in computer-based learning 
environments has gradually increased over the last two decades. Much of the existing 
literature has focused on the relationship between learning styles and the learning 
outcomes of a computer-based learning task. Generally, the aim of this work has been to 
increase our understanding of the demands that CAL tools place on the different 
learning patterns of learners or different groups of learners. However, it will be argued 
that i t  is questionable whether such studies actually fulfil that aim. 
9 
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2.2. Understanding student learning in higher education 
'[the Uiiibvrsity] is a place where those who hate ignorance nuzy strive to know, where those who 
perceive truth i m y  strive fu rriuke others see; where seekers and learners alike, banded together in 
the search for  knowledge, n,ill Iiononr thought iri all its finer ways. i d 1  welcome thinkers in 
distress or in exile, will uphold ever the dignity of thought and Ieurning and will exact standards in 
these things. ' 
The excerpt above appeared in an address John Masefield made to the University of 
Sheffield in 1946 to sum up the role of higher education. The quote also appears in the 
Dearing Report (Dearing, 1997) on Higher Education in United Kingdom. The report 
proposes a vision of higher education in the future and the contribution it can make to a 
learning society. That is, a society in which there is access and benefit from higher 
education for all people throughout their adult life. The committee reported that with 
increased and wider participation, coupled with progressive developments in 
information and communication technologies, the next twenty years will be a period of 
major change in the sector. A number of recommendations are provided by the 
committee to accommodate these changes but in relation to the focus of this thesis two 
stand out: 
Recammendation 8: We recommend that, with immediate effect, all institutions of higher 
education give high priority to developing and implementing learning and teaching strategies 
which farus on the promotion of students' learning. (Chapter 8, p116) 
Recommendation 9: We recommend that all instiîutions should. ..review the changing role of 
staff as a result of communications and information technology, and ensure that staff and 
students receive appropriate training and support to enable them to realise its full  potential 
(Chapter 8, ~ 1 . 2 1 )  
Linked to these rewmmendations are the following qualifications: 
"...an effective strategy \vil1 involve guiding and ena6liiig students to be effective learners, to 
understand their own learning sryles, and to riiariage their own learning. We see this as not only 
directly relevant to ealinncirig the quality of their learning while in higher education. brit also tu 
equipping them to 6e effective lifelong learners. Staff will increasingly be engaged in the 
nianagement of students' leanling, using a range of appropriate strategies. " (Chapter 8, section 
15) 
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"One of the benefits of rrew reclrriology lies in proi,iding a learning environment rhat may succeed 
in iniprovirig undersraridirig where other methods have failed. Computer-based programmes, such 
ar tutorials, siriiulations, e-i-ercises, learning tools and educational games can be highly interactive 
and provide ncrii,iries that students need to develop their understanding of others' ideas and the 
articulation of their own ... But its use f o r  learning is still at n developrnenral stage. For nfull and 
successful integration into learning ro take place, staff need to be  effective pracrifioners and 
skilled in the niunagemenr of students' learning through CBIIT. " (Chapter 8, Secrions 24 and 36) 
These excerpts and the report in general, recognise that learners in higher education are 
increasingly becoming a heterogeneous population but the committee also reports that 
success should be attainable for all. Such success essentially depends on the 
combination of effective teaching and effective learning and both can potentially be 
accommodated through the use of new computer-based technologies. 
The report indirectly acknowledges that there are variations in approaching academic 
learning and that some practices are more suited to success but fails to specify their 
nature and to consider how they relate to computer-based learning (Jones, Jacobs and 
Brown, 1997). 
The remainder of the chapter traces how we have sought to understand student learning 
over the last fifty years or so, what we have discovered about the ways in which 
students differ and the impact of this research for understanding how students learn with 
computers. 
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2.3. Styles of learning 
The first half of this chapter is dedicated to outlining what can be regarded as two main 
epistemological shifts in the research and theory concerning student learning in terms of 
style and strategies: from cognitive style to learning style, and from learning style to 
learning strategy. 
The earliest understanding of differences in the way students approached learning in 
higher education was in terms of cognitive style. Messick (1984) traces its use over a 
period spanning forty years and identifies various definitions that have been proposed in 
an attempt to characterise cognitive style. These definitions, although distinct, appear to 
maintain a common principle - that cognitive styles are consistent individual differences 
in terms of organising and processing both information and human experience. 
However, according to Messick this notion of cognitive styles, as merely modes of 
cognition, ignores their deeper roots in personality. Instead, Messick offers the 
following conceptualisation of cognitive styles: 
"characteristic selfcorisistencies in information processirig that dewlop i r ,  congenial w a y  
around rrriderlyiny personaliq trends" (Messick, 1984: pul  J 
Messick outlined the kinds of educational benefits that an understanding of cognitive 
styles could contribute to in improving instructional methods including: enriching 
teacher behaviour and conceptions; enhancing student learning and thinking strategies; 
expanding guidance and vocational decision making; broadening educational goals and 
the outcomes of the educational process. However, he conceded that, realistically, such 
benefits remained unrealised. The main reason for this, he argues, is that the 
measurement of cognitive styles is fraught with problems. The most notable problem 
has been that of obtaining a construct-valid measure suitable for large-scale assessment. 
This could be because the definitions of cognitive style have been too broad and the 
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agenda in terms of educational benefits has been too ambitious. Nevertheless, most 
early research which concentrated on the way in which individuals differed in terms of 
academic learning was based largely on notions of cognitive style, along with 
psychometric and ability measures. 
More recently, Riding and Rayner (1998) have re-examined the conceptualisation of 
cognitive style and they too draw upon the same definition as Messick, although they 
consider the construct to have a biological basis. They concede that in the past 
educational research that has examined differences in terms of cognitive style has at 
best been irrelevant and at worst been dangerously misguided. However, they argue that 
there is an increasing awareness of the construct’s existence and usefulness. 
Whereas today the construct of cognitive style may have some usefulness in examining 
student learning, many researchers, predominantly in the 1970’s, moved towards a view 
of style that reflected the individual’s response to learning in higher education (Rayner 
and Riding, 1997; Riding and Rayner, 1998). This move represented an attempt to 
bridge the gap between theoretical proposals of individual differences and differences 
witnessed in the academic environment (Grikerenko and Sternberg, 1995). What 
emerged was the concept of learning styles, a conceptualisation that brought together 
the information processing and personality dimensions of cognitive style and applied 
them to the acadcrnic context. The term also acknowledged a difference between 
general information processing and the cognitive processes, essentially processes 
associated with learning that took place in the classroom. 
Riding and Rayner (1998) identify a series of major defining features of the learning 
style construct. These include: a focus on the learning process; the impact of individual 
differences on pedagogy; the enhancement of learning achievement and the construction 
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of an assessment instrument as the foundation for the exposition of theory. They offer a 
general definition of learning style as an: 
”. . .indii~idiia/ set of differerices that inclrrde not only a stated personal preference for instruction 
or association with a particular form of learning but nlso indii,iduaì differences found in 
iiitellecrual or personal psychology. ” p5l 
Over time, the term “learning style” has been used both synonymously with, and in 
contrast to, the terms “learning approach” and “learning orientation”. This ambiguous 
set of terns arises from the fact that a number of different style models have been 
proposed by researchers and most have been widely used and accepted 
To overcome this confusion, Rayner & Riding (1997) and Riding & Rayner (1998) have 
rationalised the various conceptualisations of learning style into four basic categories 
(see Table 2.1). The first three categories of style are generally concerned with the 
process of learning and the context in which i t  occurs and identify three main types of 
style differences based on learning processes, approaches or orientation to study, and 
preference for particular aspects of the learning environment. A fourth group of style 
relates to the development of a variety of cognitive skills and abilities associated with 
learning. A common feature of these style conceptualisations is that they allow 
individuals to be identified as a particular type of learner or member of a ‘learner- 
group’ 
Riding and Rayner (1998) concede that the rationalisation of the learning style concept 
offers only a partial solution to the main problem caused by the number of different 
learning style models. That problem is variation and inconsistency in terms of the 
learning style construct concept that has had the effect of inhibiting the development or 
application of learning style in the field of education (Riding and Rayner, 1998). 
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They propose that to make the conceptualisation of style useful, relevant and pertinent 
to the academic setting, it needs to be reconciled with the notion of students leaning 
strategies that they define as: 
"...formed as  parf  of a response within the individual to meef the demands of the environment. 
Learning sfrafegies may rhus be seeri a s  cognitive fools which f o r  the individual are particiilarly 
helpful f o r  successfully completing a specific task. "p79 
This conceptualisation is shared by other researchers who have also claimed leaning 
strategies are the underlying components of the learning style construct (e.g. Biggs, 
1979; Pask, 1976, 1988; Schmeck, 1988a, 1988b, 1988~) .  In view of the problems 
associated with the definition of the style concept, an increasing number of researchers 
and educators have become less concerned with typologies of learner groups or general 
patterns of behaviours. Instead they have become more interested in the processes that 
individual students employ in their learning - their learning strategies. 
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Table 2.1 Models and key features of learning style (Rayner & Riding, 1997; Riding & Rayner, 
1998) 
Dimension Description References 
Style models based on the learning process 
Concrete experienceReflective A two-dimensional model comprising Kolb (1976) 
ObservatiodAbstract perception (concrete/abstract thinking) 
conceptualisation/Active and processing (active/reflective 
experimentation information processing). 
Act¡ vistitheorisr/pragmatisti 
reflector learners an individual learning approach. (1986, 1992) 
Preferred models of learning which shape Honey and Mumford 
Style models grounded in orientation to study 
Meaning orientatiod An integration of instructional preference Entwistle (1979, 
Reproducing orientatiod to information processing in the learner’s 1981); 
Achieving orientatiod Holistic approach to study. Entwistle and Tait 
Orientation; later developed to (1994) 
included Deep, Strategic, 
Surface, Lack of direction, 
Academic self-confidence 
Surface-deep-achieving 
orientatiod intrinsic-extrinsic- motivational orientation 
achievement orientation 
Synthesis-analysis/ elaborative 
processing/ fact retentiod study 
methods distinctiveness, transferability and 
An integration of approaches to study with Biggs (1979, 1987) 
The quality of thinking which occurs 
during learning relates to the 
durability of memory and fact retention 
Schmeck et al (1977) 
Sîyle models based on instructionalpreference 
Environmental/ sociological. Price et al (1976, 
Emotionaü physicall environmental (light, heat); sociological 1977); Dunn et al 
psychological elements (peers pairs, adults, self); emotional (1989) 
The learner’s response to key stimuli: 
(structure, persistence, motivation); 
physical (auditory, visual, tactile); 
reflective). 
psych~llogical (global-analytic. impuisive- 
Participant-avoidanti A social interaction measure which has Grasha and 
collittiorati~e competitive/ been used to develop three bipolar Riechmann (1975) 
independent-dependent dimensions in a construct which describes 
a learner’s typical approach to the learning 
situation 
Sîyle models based on cognitive skills development 
Visualisatiod verbal symbols/ 
sounds/ emotional feelings perceptual modality 
Field-dependency/ scanning- 
focusing/ breadth of 
categorisation/ cognitive 
complexity1 reflective- 
implusivityl levelling- development. 
sharpening/ tolerant-intolerant 
Cognitive skills/ perceptual Keefe and Monk 
responsesi study and (1986); Keefe (1987, 
instructional preferences dimensions. The model presupposes that 1989a, 1989b. 1990) 
Learning style defined in terms of 
A cognitive profile of three types of 
learners reflecting their position in a bi- 
polar analytic-global continuum which 
reflects an individual’s cognitive skills 
Reinert (1976) 
Letteri (1980) 
Identifies 24 elements in a learning style 
consttuct grouped together into 3 
cognitive skills development is a 
prerequisite for effective learning 
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2.4. Learning strategies 
Most of the theory and research related to learning strategies emerged in the 1970’s, in 
the USA, and represented progress by educational psychologists in understanding and 
improving classroom leaming (Snowman, 1986). This progress coincided with a shift 
away from the prevailing behaviourist paradigm towards a more cognitive orientated 
view of learning. 
One of the aims of this thesis is to identify how computer-based learning strategies 
differ from those used in the traditional learning setting comprising often of lectures, 
tutorials and required reading from textbooks. it is in this setting that learning strategies 
have their origins and the purpose of this section is primarily to establish how our 
understanding of these processes and behaviours has increased over the last twenty to 
thirty years. This section also serves to outline some of the models that have been used 
in previous research examining computer-based learning strategies. These studies are 
discussed in greater detail further along in this chapter. 
Regardless of whether the research has been concerned with traditional or computer- 
based learning strategies, it has primarily been carried out in the USA. The reason for 
this can be linked to a national. post war, trend i n  the 1960’s for American universities 
to accept students that they would previously have not admitted. As a result American 
colleges and universities were faced with an increasing number of students who lacked 
the skills necessary to succeed in tertiary education (Weinstein and Underwood, 1985). 
The problem was how to address those deficits; the solution was to develop a better 
understanding of their learning practices - their learning strategies 
For the last three decades, research on students’ study practices has been a thriving 
enterprise, but like the learning style concept, confusion now exists about what the term 
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‘learning strategy’ actually refers to (Derry, 1990). Deny identifies three main aspects 
of student learning where researchers have commonly used the term ‘learning 
strategies’. These include particular learning skills (e.g. notetaking, underlining), more 
general types of self-management activities (e.g. planning, monitoring) and complex 
plans that combine various study activities and behaviours. This section explores a 
number of definitions offered by different researchers with a view to framing the 
investigation of learning strategies in this thesis. 
One of the earliest definitions of learning strategies was provided by Dansereau, (1978) 
who claimed: 
“...sii erclusiw emphasis on tenching methodr may lead IO ineffective instructional 
maiiipulafioris, force students to develop iiori-rraiisferable niid iiiefiicient strntegies, limit a 
studerit’s cogniti1,e awareness, aiid. consequeiirl~. extract a large emorionnl toll. The answer to 
this sitiratiori is clear: educators niid researchers shoidd he redirecting at leust some of there 
efforts to the developnierit and training of appropriate learning strategy skills. I’ (p2J 
For Dansereau, the investigation of learning strategies presented an opportunity to 
improve student learning in light of the fact that his own research, camed out in the 
early 1970’s, had suggested that different teaching methods were ineffective at 
achieving that improvement. It also represented a move away from behaviourist models 
of researching and improving instructional goals towards a cognitive approach to 
education that \vas just emerging at that time (see also Weinstein and Underwood, 
1985). Dansereau distinguished between two classes of strategies: primary strategies 
and secondary strategies. Primary strategies referred to activities used to operate directly 
on the teaching materials, for example, determining important information, novel 
information and comprehension. Secondary strategies allow the primary strategies to be 
used efficiently and effectively. That is, they maintain concentration and focus on the 
learning task or goal, 
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More specifically, Dansereau defined a strategy as a set of processes that facilitate the 
acquisition, storage and/or utilisation of information (Dansereau, 1985). He also 
proposed a number of dimensions along which strategies could vary. For example, a 
strategy could be algorithmic, where a student carries out a sequence of mental 
processes and these remain constant over tasks, or it could be heuristic, where a 
sequence of processes is dependent on the task and learner. Dansereau also claimed that 
strategies could differ in terms of the scope of the task they could accomplish and to 
what extent they were dependent on the learning context. 
Also in the late 1970’s, Rigney (1978) distinguished between detached and embedded 
information processing strategies. The former refers to strategies prescribed 
independently of the subject matter, for example, notetaking, comprehension. 
‘Embedded strategies’, however, are activities that form part of the instructional method 
used to teach students about the domain, for example, inserting questions at the end of a 
text book chapter. Rigney also claimed strategic behaviour could be initiated either by 
the individual at their discretion or be facilitated by the instructional system either 
explicitly or implicitly. 
In the I Y ~ U ’ S ,  the definitions of strategy broadened to include both instructional and 
environmental influences. For instance, Kirby (1984) defined a strategy as a method for 
approaching a task, or more generally attaining a goal. He also distinguished between 
macro-strategies (general behaviour that emerges from cultural or stylistic differences) 
and micro-strategies (task or domain specific abilities that are more responsive to 
instruction). These could also be considered as being at opposite ends of a continuum. A 
similar distinction was made by Biggs (1984) who incorporated the notion of strategies 
operating at different levels into a comprehensive model of variables that are involved 
in academic performance (see Figure 2.1). 
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Independent 
Variables I 
Intervening 
Variables 
Dependent 
I Variables 
. . 
Figure 2.1. Adapted from Biggs (1984) 
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In the model three broad sets of variables can be distinguished. The first of these, 
independent variables, are the variables the individual brings to the learning situation 
and which are independent of the learning task. These include personality, culture and 
prior experience. These variables also include the nature, content, difficulty and 
evaluation of the task. Such factors exist prior to any performance outcome and so are 
therefore also considered independent. 
The second type of variables, intervening variables, is where strategic activity comes in 
to play and includes the macro and micro strategies described by Kirby and also a 
further type of strategy that Biggs termed meso-strategies. This type of strategy refers to 
typical behaviour in the context of academic performance and reflects Rigney’s 
conceptualisation of detached strategies. The final type of variable, dependent variable, 
comprises the performance outcome of the task in terms of how the well the students 
did compared to others on the same task or in terms of the student’s own expectations. 
These variables and the strategies have various interrelationships that are depicted in 
figure 2.1. 
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Thus, by the mid-eighties definitions of learning strategies referred to particular 
activities such as notetaking along with cognitive processes such as rehearsal and 
elaboration. Strategies were also identified to operate at different levels, as seen in the 
work of Kirby and Biggs and were more than simple sequences of behaviour. They 
could also be encouraged by particular instructional methods or implemented by the 
individual. Also, according to Nisbett and Shucksrnith (1986), strategies were almost 
always directed towards the achievement of a particular goal, that is, strategies had a 
motivational component. 
Around the same time, one of the most comprehensive models of strategic behaviour 
was proposed by Weinstein and Mayer (1985). They offered a definition of strategies as 
behaviours and thoughts intended to influence the learner’s encoding processes, i.e. the 
selection, organisation and integration of information. Their model identified eight main 
categories of strategy covering mainly information processing behaviour but also 
affective and motivational influences, see table 2.1, 
Table 2.2: Neinstein and illajer’s (1985) strategj taxonomy 
Categories of strategj 
ßasic Rehearsal 
Complex Rehearsal Copying. underlining 
Examples of behaviour 
Repeating items in an ordered list 
Forming a mental image or sentence relating 
to particular items of information Ilasic ‘laboration 
Paraphrasing, summarising, or describing 
how new information relates to existing 
knowledge 
Complex Ehboratwn 
Grouping or ordering to-be-learned items 
from a list or section of prose Organisational 
Complex 
Organisatiunal information to be learnt 
Outlining a passage or creating a hierarchy of 
Checking for comprehension failures, 
includes use of inserted questions and 
objectives 
Comprehension 
Monitoring 
Affective and 
Motivatiunal anxiety 
Being alert and relaxed to overcome test 
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Weinstein and Mayer’s model helped to rationalise an increasing number of behaviours 
and processes identified as learning strategies. However, like the learning style 
construct, the diverse and widespread research into learning strategies presented a 
barrier to their application and use in the academic setting. Specifically, universities and 
colleges continued to consider it important to address the needs of unprepared learners, 
but their efforts were hampered by a number of problems and inadequacies associated 
with the diagnosis and assessment of strategic behaviour (see Weinstein, 1988; 
Weinstein, Zimmermann and Palmer, 1988). Common problems included a lack of 
diagnostic validity for the instruments that had been developed to measure strategic 
behaviour and inconsistent or definitions of particular study skills that were too broad. 
The Learning and Study Strategies Inventory (LASSI) developed by Weinstein, Schulte 
and Palmer (1987) attempted to overcome such problems. Following more than ten 
years of testing and development, it is designed as a diagnostic tool and an aid to 
remedial learning strategy teaching. A decade after its original publication, i t  was 
reported as the most widely used learning inventory on college campuses, used by more 
than half of American colleges (Murray, 1998). 
The LASSI currently contains 77 items with responses made to statements on a 5 point 
Likert scale. The instrument identifies ten strategies these include: attitude, motivation, 
time management, anxiety. concentration, information processing, selecting main ideas, 
study aids, self testing, and test (see Tdbk 2.1 below). Half the subscales relate to 
motivational and affective influences, the other scales measure information processing 
behaviour. These strategies emerged from empirical findings and add to our 
understanding of the categories of strategies identified by Weinstein and Mayer (1985). 
The research process and outcomes associated with the LASSI also offer an example 
consistent with Mayer’s (1988) argument that any useful theory or model of learning 
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strategies must be based on an underlying theory of human learning. He identified two 
broad types of learning theory: that aimed at determining how much is learnt and that 
aimed at determining what is learnt. 
In terms of the ‘how much is learnt’ theory, the formulation of strategies should 
contribute towards improving student learning behaviour. In terms of the ‘what is 
learnt’ set of theories, strategies should be useful i n  influencing the kind of Iearnjng that 
takes place. In both cases this is achieved by the way in which the LASSI has allowed 
us to identify, assess and adapt the components of the learning process. According to 
Mayer, notions of learning strategies should be relevant to four main components of 
academic learning: instruction, learning processes, learning outcomes and performance. 
The success of the LASSI research in addressing these areas in relation to tertiary 
education has seen its principles of strategic behaviour also applied to 
primary/elementary education (Weinstein and Hume, 1998). 
In recent years, learning strategies have also been considered in terms of Bandura’s 
(1977, 1986) social learning theory. The theory incorporates notions of attention, 
cognition and motivation into an understanding of how and w h y  learning occurs and has 
in the last ten years or so given rise to the notion of self-regulated learning (Pintrich, 
Wolters and Baxter, 2000). 
A major prqonerii uf this approach to academic learning has been Zimmerman (1986, 
1989; Zimmerman and Pons, 1986). Self-regulation theory focuses on how students 
personally activate, alter and sustain their learning practices in particular contexts 
(Zimmerman, 1986). The theory incorporates three main elements: self-efficacy, 
academic goals and self-regulated learning strategies (Zimmerman, 1989). A learning 
strategy is considered an action that is directed at acquiring information or a skill, it has 
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purpose and motive and is linked to self perceptions of the learner in terms of 
autonomy, competence or efficacy (Zimmerman and Pons, 1986). 
Self-regulation also views the response to tasks as constantly monitored and refined, 
with the learner able to draw on a repertoire of skills or strategies to successfully 
complete the task (Winne, 1995). The role of the learner is emphasised as one involving 
control, selection and adaptation. However, these learning processes are dependent and 
inseparable from the learning context in which j t  occurs (Alexander, 1995). 
In meeting the aims of this thesis, i.e. to determine the nature of computer-based 
strategies and how they compare to those used in the study of traditional course 
material, a particular model of strategic behaviour was selected as the basis of the four 
studies reported in the following chapters. The learning strategies model and 
questionnaire chosen were the Motivated Strategies for Learning Questionnaire 
(MSLQ) developed by Paul Pintrich and colleagues at the University of Michigan 
(Pintrich, 1989; Pintrich, Smith, Garcia and McKeachie, 1989). 
Although a number of models and instruments were considered, the decision to use the 
MSLQ was based on two main aspects of its use and development: firstly, the MSLQ 
has been documented as a reliable measure of student learning. Secondly, the MSLQ 
was considered to be more sensitive to the learning contexts under investigation 
compared to other measures such as the Learning and Study Skills Inventory or LASSI 
(Weinstein, 1987; Weinstein et al, 1987) and the Self-Regulated Learning Interview 
Schedule or SRLIS (Zimmerman and Pons, 1986). 
For instance, the LASSI examines strategic learning at a general level, e.g. the study of 
a degree or diploma, whereas the MSLQ examines learning at a more specific level of 
the courses that comprise a degree or diploma. This levei of scrutiny offered by the 
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MSLQ allows researchers not only to examine differences between students but also 
how a particular student may differ in the study of a number of courses that comprise 
their academic studies. 
The other measure that was also considered was the SRLIS, a framework originally 
developed to study the strategic behaviour of high school students. However, since the 
programme of research associated with this thesis would focus on a population of adult 
learners, it was decided not to use the SRLIS. 
The next section of this chapter examines learning strategy research in terms of distance 
education; exploring how the models of behaviour and learning outlined so far apply to 
this population of learners. 
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2.5. Learning strategies and distance education 
Keegan, (1990) distinguishes conventional university education, which he claims is oral 
and group based, from distance education by proposing that it ‘shatters the interpersonal 
communication of face-to-face provision and disperses the learning group throughout 
the nation’ (p3). Distance education has its beginnings in university correspondence 
courses of the 1800’s but the founding of the Open University in Great Britain in 1969 
marked a revolution in the delivery of this type of course. For the first time various 
technologies, including audio cassette, radio and television programming, were used to 
supplement print based materials (McIsaac and Gunawardena, 1996). This model of 
course delivery proved immediately successful and today forms the basis of many 
distance education programmes around the globe. 
The Open University has continued to concentrate on the provision of courses at a 
distance, but increasingly, traditional universities, recognising the economic benefits to 
this approach, are beginning to develop and offer distance programmes alongside the 
on-site study of courses. However, as Keegan points out the two approaches are quite 
distinct. They are not purely different modes or methods of delivery but rather distinct 
systems of education. Up until the 1960’s, distance education, whilst successful, lacked 
a theoretical basis that determined what made it different from, but as successful, as 
traditional education (McIsaac and Gunawardena, 1996). 
Keegan (1990) has identified a number of theories that have formed the basis of modem 
distance education theory. They range from understanding the independence afforded 
by this type of education to its similarity to industrial production processes. A common 
feature of these theories was that they specified various social factors and learning 
advantages that made distance education a distinct discipline. Another shared quality 
was their focus on the process of instruction rather than the learning experience of the 
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student. In part, this learning experience has been addressed by researchers who have 
examined the learning strategies of distance learners. This research has generally found 
that models and measures of strategic behaviour initially developed from populations of 
students studying at traditional universities in the USA applied just as well to distance 
education students across the globe. 
For instance, the LASSI has been used by Köymen (1992) who found that distance and 
traditional university students in Turkey studying the same course had similar strategy 
scores. Olgren (1996) has investigated the nature of information processing strategies 
used by distance students and found that this behaviour could be categorised according 
to the model proposed by Weinstein and Mayer (1985). Olgren (1998) has further 
claimed that research into the learning strategies of distance students can benefit course 
design for distance learning in several ways. Firstly, such research can draw attention to 
the quality of learning outcomes and the components involved in achieving that 
outcome. Learning strategies can also be used to assess why individual learners may not 
respond to the instructional events as intended. Finally. the conceptualisation of 
strategies provides u set of tangible components to he considered i n  aspects of course 
design intended to promote content learning, use of established skills and their 
development. 
The uork of Small í1986), however indicates that researchers and course designers 
ought to consider that learning strategies may differ between distance learners in 
different community settings. In a series of interviews conducted with students in both 
rural and urban communities in Western Australia, Small found a number of differences 
between these two groups. These included the fact that rural learners were more likely 
to report that their formal schooling was a positive experience compared to the urban 
learners. In terms of their study practices, both groups used similar information 
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processing strategies, although rural students were more disciplined and motivated to 
study than their urban counterparts. That is, they made greater use of support strategies. 
Bemt and Bugbee (1993) claim that such support or secondary strategies have been the 
main focus of learning strategies research in distance education. In their own research 
they tried to examine both primary and secondary strategies used by students on a 
business studies related course. This distinction between strategies reflects Dansereau’s 
(1978) specification of primary strategies as essentially information processing 
strategies and secondary strategies as support strategies. 
Bemt and Bugbee examined the study practices of three groups of students: those who 
generally gained high passes, those with low passes on courses and those that failed. 
The students’ practices were examined using a specially designed questionnaire, based 
on a survey of items included in a number of instruments designed to measure the 
strategic behaviour of traditional university students. The findings from this 
questionnaire indicated that a combination of both these primary and secondary 
strategies contributed to the academic performance of distance learners. 
Specifically, Bemt and Bugbee found that students with high scores were more 
successful in their use of support strategies. However, there was little difference 
between the three groups in tenns of their information processing behaviour, their use of 
primary strategies. Beriit and Bugbee, like the other authors documented in this section, 
urge course designers to be aware of differences amongst students and make course 
design sensitive to those differences. 
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Summary 
This chapter has so far highlighted theory and research indicating that students differ in 
the way they approach academic learning tasks; that this approach can be considered 
using a variety of constructs and that an increasingly favoured construct in determining 
how students differ in their approach to learning and studying is the learning strategy. 
The chapter has also presented evidence that learning strategies models that account for 
the study practices of students at traditional universities can also account for the 
behaviours and processes of students studying at a distance. The intention of the review 
presented thus far has been to outline a case for the importance of examining the 
learning strategy construct and what learning strategies tell us about students learning 
and study behaviour. 
So far, however, this chapter has discussed the approach taken by students, be it style or 
strategy, in terms of traditional instructional methods (e.g. the lecture and tutorial) and 
materials (e.g. textbooks and text-based course materials). The next section of this 
chapter examines the literature relaLing to learning strategies and learning with 
computers. 'I he section provides further support tor this thesis, by not only identifying a 
need for research examining the computer-based learning strategies of research, but by 
also outlining two main criticisms that can be made of previous research. One criticism 
is that whilst prcvious research has examined the learning strategies students adopt 
when learning with computers, the findings of this research have lacked scope in terms 
of the strategies examined by concentrating on particular aspects of computer-based 
behaviour. The other is that the process of enquiry has often ignored what is known 
about the strategies students use when exposed to traditional learning methods and 
materials. 
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2.6. Learning strategies and computer-based learning 
Sweany et al (1996) highlight the fact that very little research on learning strategies has 
occurred with multimedia tools. Instead, much of the research that has sought to 
determine the nature of learning strategies has focused on well-structured domains such 
as the reading of printed text, note-taking, maths and science (Chang and McDaniel, 
1995). The strategy constructs that have resulted from research into computer-based 
learning have generally been used in two ways by researchers interested in the learning 
experience of students using CAL tools. 
Some have suggested how particular learning strategies could be incorporated into 
system design to facilitate greater success or deeper learning. For example, Park (1995) 
reports on how strategies determined as particularly effective in non-computer-based 
learning environments could be implemented in computer-assisted instruction (see also 
Jonassen, 1988). Other researchers have focused on identifying learning strategies as 
indicators of students’ success or failure in using a particular CAL system (Davidson- 
Shivers, Rasmussen and Bratton-Jeffery, 1997). There are, however, two main trends 
that can be identified in the emerging literature relating to learning strategies and 
computer-assisted learning. One trend is to propose a set of strategies to account for the 
overall use of a computer-assisted leaming programme. The other trend is to 
concentrate on t h r  strategies related to a specific aspect of using a computer-based 
learning environment, most often search or navigation related behaviours. 
General computer-based learning strategies 
Lyman (1998) identifies a series of issues related to learning with the World Wide Web 
and the learning strategies of students that may as easily refer to computer-based 
learning in general. One conclusion is that an emphasis has been placed on what the 
31 
Chapter 2 
environment has to offer, and not how learners can productively use its various 
resources to leam effectively. A more important conclusion Lyman makes is that 
effective learning is contingent on the extent to which particular learning strategies 
allow a series of objectives to be achieved. These objectives include: knowing when 
there is a need for information; identifying information needed to address a given 
problem or issue; locating, evaluating and organising information; and using 
information to effectively address the problem or issue at hand. 
According to Lyman, the need for such skills in the context of Web-based learning is 
important considering that the network of information and sites is extensive with many 
users unaccustomed, and in many cases anxious, when it comes to the Web’s 
exploration or potential. The same points could also be made of other computer-based 
learning systems that are not Web-based. That is, for most users, the organisation of 
information is different to that which they are used to in print-based resources and 
similarly users may be inexperienced or anxious about using such media. 
Lyman further argues that to neglect an understanding of learning strategies whilst using 
the Web is to undermine the potential of the medium 10 meet the multi-faceted goals of 
the learner. This argument, again, could also be directed towards other computer-based 
learning environments aside from the web. 
Typically, investigations of students’ computer-based learning strategies occur in terms 
of Hypermedia systems that are predominantly resource based. Saunders (1990  
however, has investigated the learning strategies of students in relation to an online 
system that incorporates computer-mediated communication. This study is the only 
work identified that has examined the computer-based learning strategies of distance 
education students. 
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The system investigated by Saunders was developed for a distance taught post-graduate 
course and allowed a group of thirty-seven students to participate in group discussions, 
exploration of the web and online communication with instructors, peers and experts. 
From interviews with students Saunders identifies three main strategies used in 
operating and meeting the needs of the course with the system. Two of the strategies 
were considered to be cognitive strategies and included managing the contputer 
environment (i.e. mastery of the technology, utilising components of the system): and 
management of personal resoirrces (i.e. investment of effort and management of time 
spent with the system). An affective strategy of inferpersonal riemorkiiig was also 
identified which was Characterised by the development of personal relationships with 
other system users in order to fulfil the course requirements. 
Arguably, the strategies that Saunders identifies could be better described as resource 
management strategies rather than cognitive or affective strategies. That is, the 
strategies describe how students addpt to using the environment and how they manage 
both the resource and their time using the resource. Rather than this being it pedantic 
criticism it identifies a grcatcr shortfall of tlic rcscarch that attempts to examine 
students’ computer-based learning strategies. That is, such research appears to lack an 
adequate consideration of strategy models proposed in terms of traditional learning 
materials. This criticism has already been made of Saunders work but i t  could also 
apply to Lyman’s proposal that effective learning with the Web is contingent on how 
well learning strategies allow a particular set of objectives to be achieved. While 
Lyman is quite specific about the objectives that learning strategies should be targeted 
towards there is no elucidation about what particular learning strategies the student 
would adopt or use to achieve these objectives. The objectives Lyman proposes could 
be characterised as cognitive learning objectives that would accordingly be best realised 
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by cognitive strategies. However, the findings of the research reviewed in Section 2.4 of 
this chapter is quite explicit that a series of motivational, cognitive and resource 
management strategies interact together in the learning experience of the student, 
however successful that experience may be. 
These criticisms lead to two conclusions about what little previous research that has 
attempted to account for the overall computer-based learning experience of students. 
Firstly, it appears to have lacked sufficient understanding of the strategies students use 
in their everyday study and the how these strategies interact. Secondly, the findings of 
this previous research also indicate a fairly limited set of strategies proposed to account 
for the learning behaviour of students learning with computers. 
Specific aspects of the computer-based learning experience and learning strategies 
This section explores another trend in the computer-based learning strategies research. 
This trend is to focus on strategies students use when performing specific activities, 
commonly searching and navigation, in the computer-based learning environment. Hill 
and Hannafin (1997) have attempted to gain a preliminary understanding of the Web’s 
potential by examining users exploration and navigation behaviours in terms of 
cognitive strategies. The strategies that Hill and Hannafin explore were derived from a 
meta-analysis of the literature in multi-disciplinary fields including instructional design 
and information systems. They identify a series of strategies that are likely to have an 
impact on learning that occurs using a system that is learner-centred, what the authors 
term an open-ended learning environment (Hannafin, Hill and Land, 1997). Such a 
system caters to the individual demands of the user yet lets users work with information 
that is comparable in terms of difficulty and complexity, the intention being that 
different learners achieve a similar learning outcome. 
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The work of Hill and Hannafin provides an example of where an investigation of 
computer-based behaviour has been framed by what is known about students’ leaming 
behaviour with traditional learning materials. However, their study centred on a small 
number of users who allowed free-reign to search the Web for information related to a 
personal interest and not an academic related task. Another criticism of Hill and 
Hannafin’s work is that they began with a set of strategies they drew from research on 
students’ leaming experiences with traditional course material and then tried to map 
computer-based learning behaviour on to these ‘traditional strategies’. 
Chang and McDaniel (1995) have also examined search-related behaviours in 
information rich computer systems but have concentrated on the identification of 
various search strategies. Specifically, four search strategies were reponed in the study 
that ranged from the random to the highly directed. These included: the airnless 
wanderer, where the search was random, the system was explored but there was no 
detectable goal or purpose to the search; ?lie fact retriever, where the search was driven 
by interest and isolated but overall by the need to gain concrete facts; the casual 
iriimrigator, search motivated by a series of limited specific questions with little 
attempt to integrate results into broader understanding: and the integrative aiialyst, 
characterised by an attempt to arrive at a broad understanding of the subject and develop 
explanatory themes. Chang and McDaniel report that these could be linked to various 
levels of understanding, where generally deeper understanding was achieved by the fact 
retriever and integrative analyst searcher types. 
In view of the work of Verheij, Stoutjesdijk and Beishuizen (1996), one criticism of 
studies that have examined search strategies appears to be how valid the search or 
learning task is in the context of university level study. In their study, Verheij et al 
examined the search strategies of psychology undergraduates using an introductory 
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psychology hypertext system. The system contained a series of screens that could be 
accessed either in a linear fashion, or using a map of the concepts and screens available. 
The students were assessed as having either a deep or surface learning approach and 
asked to perform two common academic tasks using the system: carry out a search for a 
particular concept and prepare for an exam using the system. In the study Verheij and 
his colleagues explored whether students with different learning approaches adopted 
different learning strategies in using the system and whether these strategies were 
constant over the two tasks. 
The findings from the study revealed three main strategies for going through the system: 
map, linear and text-relation. The rnup strategy was characterised by constant use of the 
map facility that provided an outline of the system’s content. The linear strategy was 
characterised by students following a sequence of screens in a linear fashion. The text- 
relutioti strategy was characterised by students moving about the system following a 
path of related information. 
The study revealed that students’ strategy for the exam preparation task was not related 
to their overall learning approach. However, in the search task, a deep approach was 
associated with the use of the map strategy, whilst the surface approach was associated 
with the text-relation strategy. Verheij et al also found that deep processors were likely 
to adapt a strategy to suit the task in hand, whilst surface learners were more likely to 
maintain using the same strategy for both tasks. 
Schroeder and Grabowski (1995) identify similar search strategies to those of Verheij et 
al, although they further distinguish between active or conscious exploration strategies 
and less conscious, passive movement in a system. Conscious strategies are observed 
when the students attempt to study the concepts and their relations in the learning 
domain. This behaviour is characterised by the pursuit of a particular topic or the 
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exploration of information in terms of its hierarchical organisation in the system. This 
type of strategy is often associated with extensive use of a map or index feature of the 
system. Passive strategies include basic exploration of the screens in the order that they 
appear. Where the map of the system is presented as a central node with a series of 
surrounding satellite sub-nodes, a passive strategy also includes a clockwise exploration 
of the sub-nodes starting at the upper left or top sub-node which stems from Western 
reading patterns. Schroeder and Grabowski found that novice hypermedia users were 
more likely to adopt passive strategies. 
In examining the behaviour of both novices and experts in a hypermedia environment, 
Astleitner and Leutner (1985) identified a series of component processes or strategies, 
which influenced the reported choice of nodes within what they reported as a medium 
sized system. Three processes were identified including attaining a temporarily 
activated goal, or the search for a particular piece of information in the system; 
ensuring sparial orienrafioiz, that is, being able to revisit a node from anywhere in the 
system defined in much the same way as the Hill and Hannafin strategy of perceived 
orientation; and acquiring knowledge rhroirgh the meun;ngfu/ inregrution of 
infunmiion. 
Astleitner and Leutner also report on a series of problems associated with each of these 
processes. The first of these. distraction, is caused by vast quantities of information 
within the system and consequently leads to relevant or important nodes being ignored. 
Disorientation is another common problem, where the learner is essentially lost in  the 
system and is unable to retrace their path through the information they are navigating. A 
final problem is one of cognitive overload where a high demand is placed upon the 
processes of attention and storage. These problems, the authors suggest, may be 
overcome by the application of learning strategies that have proved successful with 
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traditional teaching methods, for instance including index systems, summaries or 
objectives. 
The work of Verheij et al, Schroeder and Grabowski, Astleitner and Leutner, detailed 
above, faces another criticism of the work related to search and navigation related 
strategies. The work of researchers in this area, whilst providing a detailed account of 
how learners search or navigate a system, fails to acknowledge the full context in which 
that behaviour occurs. That is, there is only partial, or often no, consideration of why 
this behaviour results, how it relates to the students’ efforts in trying to manage their 
time and the resources, and also, most importantly, what they do with the information 
they retrieve or encounter. 
When we examine the work relating to search and navigation based strategies a series of 
methodological criticisms come to light along with issues of how relevant the findings 
are if they concentrate purely on search or navigation behaviours and not the full 
context in which these supposed strategies occur. 
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2.7. Chapter summary 
The aims of this thesis are to examine the learning strategies students use when leaming 
or studying with computers and the extent to which they differ from traditional leaming 
strategies. The need for an investigation of this topic was identified on the basis that use 
of information and computing technology is a progressively more common feature of 
the university cumculum yet little is known about the range of learning strategies 
students use with this teaching medium. 
This chapter has attempted to highlight this neglected area of research and addressed a 
number of important questions associated with the aims of the thesis: 
What developments have there been in our understanding student learning in terms 
of learning strategies? 
How does our understanding of learning strategies used by students at traditional 
universities apply to the distance education setting? 
What has previous research told us about students’ computer-based learning 
strategies? 
This chapter identifjed a number of developments in our understanding of student 
learning. These included the move from cognitive style to leaming style and the modem 
shift from learning style to learning strategies. The main advantage of viewing learning 
in terms of strategies is that this conceptualisation is concerned with the learning 
processes of students not the classification of individuals. 
The way we have come to think about the nature and role of strategies has evolved over 
the last thirty years. Early on, strategies were considered only in terms of information 
processing (Dansereau, 1978; Rigney, 1978) but increasingly strategies have been 
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considered to have a far greater role in the learning experience of students (Pintrich, 
2000). A more modern rationalisation of a learning strategy is that of a responsive 
behaviour, or motive on the part of the student to a particular learning context (Riding 
and Rayner, 1998). It can be influenced by the general approach of students to learning, 
the task or the domain and therefore different levels of strategic behaviour can be in use 
by the student (Kirby, 1984; Biggs, 1984). 
Measures of strategic behaviour consider a particular strategy to differ in terms of the 
extent to which it used (e.g. the MSLQ, Pintrich, Smith, Garcia and McKeachie, 1989) 
but a strategy can also be comprised of a sequence of processes (Dansereau, 1985). The 
use of strategies is also increasingly understood to be influenced by the perceptions the 
learner has about their own ability to complete a task and achieve a particular learning 
outcome (Zimmerman, 1986, 1989, 1994). Central to behaviour (be it a mental process, 
motivational or a physical activity) being described as a strategy is that i t  is observed in, 
or reported by, a number of students in the population being studied. 
The research on leaining strategies is mainly an American endeavour that focuses on the 
learning experience of students at traditional colleges or universities. In this thesis the 
population consisted of distance learners. The research on learning strategies used by 
this group of learners is modest compared to that carried out with traditional university 
students. What research has been camed out considers an understanding of learning 
strategies used by distance learners important for similar reasons - understanding how 
students learn can improve their learning. Research in distance education has also 
provided models of learning behaviour that are generally similar to models that emerge 
from research with students at traditional universities (e.g. Olgren, 1996; Bemt and 
Bugbee, 1993). 
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In the past, researchers have attempted to examine the computer learning strategies of 
students but this research has tended to focus on search or navigational strategies (e.g. 
Chang and McDaniel, 1985; Verheij et al, 1996) or has been limited in the scope of the 
strategies examined (e.g. Lyman, 1998; Saunders, 1998). Astleitner and Leutner (1995) 
propose that an examination of learning strategies in the use of computer-based learning 
environments has largely been neglected, yet would offer a number of benefits. An 
important benefit would be the development of a reliable standardised measure of the 
different factors relevant to this way of learning. Such a measure is currently lacking, as 
is the agreement over what behaviours to consider relevant to the learning experience in 
a computer-based learning environment. 
Another issue is that these studies have failed to examine the extent to which these 
computer-based strategies differ from traditional learning strategies. This thesis attempts 
to widen the scope of strategies explored and examine the extent to which computer- 
based strategies differ from traditional learning strategies. The next chapter details the 
first step in  this research process, the selection and testing of a traditional model of 
learning strategies against which computer-based strategies were eventually compared. 
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3.1. Introduction 
The previous chapter examined the different ways in which educational researchers 
have considered students’ learning strategies. The chapter also explored the impact on 
behaviour and learning outcome that results from learning with computers. From this 
research it emerged that whilst previous research has attempted to investigate the 
learning strategies students use in computer-based environments, this has been limited 
in scope, often concentrating on information processing or search behaviours. This 
previous research has also failed to examine whether students use similar strategies in 
their study of computer-based leaming materials and traditional leaming material. 
At present there exist a number of learning strategy models that relate to the study *of 
traditional educational material, however, none of these consider or account for student 
behaviours or processes when learning with computers. Furthermore, these frameworks 
have often been developed with college student populations studying at traditional 
universities in the United States. 
This chapter reports on a study that aimed to examine whether a learning strategy 
questionnaire, developed in the US for traditional college students, retained its 
reliability when tested in the UK with a population of disrance learners. This study, 
Study I, was the first in a series of studies conducted as part of the thesis research. The 
remaining studies are outlined in the next chapter of the thesis that details the 
methodology of empirical research. Essentially, the intention of this thesis was to use an 
established model of learning strategy behaviour as the context against which to 
compare and interpret computer-based behaviour. 
Another important element of this design was that the investigation of leaming 
strategies had to take place in a real learning situation since strategic behaviour is 
influenced by, and dependent on, the context in which leaming occurs (Alexander, 
1995). To this end, a course at the Open University was chosen that made use of a 
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multimedia CD-ROM. The course, SD206: Biology, Brain and Behaviour, was offered 
jointly by the Science and Social Sciences faculties. 
The Open University teaches courses at a distance yet established learning strategy 
measures have been developed with traditional college students in mind. The literature 
review of learning strategies in relation to distance education revealed that models of 
strategic learning based on traditional university study could account for the learning 
behaviour and processes of distance education students (e.g. Köymen, 1992; Olgren, 
1996; and Bernt and Bugbee, 1993). However, the review revealed that there was no 
dedicated instrument available to examine learning strategies in this setting and no 
previous examination had occurred of students studying at a distance in the UK. 
Therefore, it was decided to use an established American questionnaire, designed to 
measure the learning behaviour of students in the traditional university setting, to 
examine the learning strategies of the distance education population studying in the UK. 
It was believed that if the questionnaire retained its reliability then its underlying 
strategy framework could also be assumed to be reliable. This framework could then 
provide a basis against which to compare and frame an examination of learning 
strategies specific to computer-based learning environments 
The learning strategies model and questions chosen were the Motivated Strategies for 
Learning Questionnaire developed by Paul Pintnch and colleagues at the University of 
Michigan (Pintrich, 1989; Pintrich, Smith, Garcia and McKeachie, 1989). There were 
two main reasons linked to the selection of this particular instrument. Firstly, the MSLQ 
has been well documented as a reliable measure of student learning, secondly, as 
discussed further on in this chapter, it was considered more sensitive to the course 
context than other measures such as the Learning and Study Skills Inventory or LASSI 
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(Weinstein, 1987; Weinstein et ai, 1987) and the Self-Regulated Learning Interview 
Schedule or SRLIS (Zirnrnerman and Pons, 1986). 
4s 
Chapter 3 
3.2. The Motivated Strategies for Learning Questionnaire (MSLQ) 
This section details the background linked to the development of the MSLQ, the 
behaviours that the MSLQ measures and how the MSLQ incorporates the increasingly 
popular view of student learning as being self-regulated. 
3.2.1. Background 
In 1982 the University of Michigan offered a freshman (first year) introductory 
psychology course in Learning to Learn. The course aimed to combat underachievement 
in three main groups of students, anxious students, minority students and student 
athletes (see McKeachie, Pintrich and Lin, 1985). It was one of the first 
accomplishments of a still active programme of research into learning strategies across a 
range of courses at the university, and other institutions. It also marked the informal 
development of the Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich, 
Smith, Garcia and McKeachie., 1989). Since 1986, formal research into the MSLQ, 
learning strategies and learning has been eamed out by the National Centre for 
Research to Improve Postsecondary Teaching and Learning at the University of 
Michigan. 
McKeachic (1990). writing about the work camed out by the centre, detailed some of 
the beliefs that characterised the research programme from which a conceptual 
framework of strategies and the MSLQ eventually emerged. These included: 
the consideration and preparation of students as lifelong learners 
the notion that students construct knowledge on the basis of that which they 
already know 
the belief that the ability to remember and use what we are taught is dependent 
on the initial level of understanding we gain 
the view that human beings are inherently learning creatures but whose interest 
can become weakened when we question our competence 
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These beliefs and assumptions are reflected in the conceptual framework that underlies 
the MSLQ and the two main views about students’ approach to academic tasks and 
learning that i t  incorporates (Pintrich, 1989). The first of these is a cognitive view of 
motivation and cognition. This view assumes learning is a cognitive activity influenced 
by particular motivations and information processing strategies that interact with one 
another. The second view incorporated into the framework is a socio-cognitive view of 
academic tasks, the notion of learning being an activity that is both determined and 
influenced by the environment in which it occurs. 
In total, three main classes of behaviour are presented in the framework: motivational 
determinants of learning, cognitive and metacognitive strategies and, finally, resource 
management strategies. Each class of behaviour consists of a series of component 
behaviours. Since the early eighties these have been empirically investigated and have 
been rationalised in terms of a range of strategies measured by the MSLQ. 
3.2.2. What the MSLQ measures 
The investigation of these learner practices with more than a thousand students since the 
early eighties has led to a formalised version of the MSLQ (Pintrich, Smith, Garcia and 
McKeachie, 1993; Garcia and Pintrich, 1996). A large proportion of learning strategy 
questionnaires and inventories measure behaviours and processes at what could be 
considered a general level, the overall study of a degree. However, the theoretical model 
of learning upon which the MSLQ is based emphasises that the learner is sensitive and 
capable of adapting to the specific features and demands of a particular learning 
situation. Therefore, the MSLQ is designed to measure learning behaviour and 
processes at a course specific level. The award of degree is based on the study of a 
number of courses: these are referred to as modules or credits in various international 
systems of tertiary education (Rowe, 1989). According to the theoretical model 
underlying the MSLQ, the extent to which students use particular strategies will differ 
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between the various courses taken whilst completing a degree and can also differ 
between disciplines (VanderStoep, Pintrich and Fagerlin, 1996; Wolters and Pintrich, 
1998). For a single student, the variation between learning strategies for different 
courses may be minimal or significant depending on a multitude of factors personal to 
the student. 
The questionnaire comprises 81 items, each scored on a seven point Likert scale with 
ratings ranging from ‘not at ali true of me’ (score of i) at one extreme to ‘very true of 
me’ at the other (score of 7). Motivation is measured by six subscales: intriiisic goal 
orientation, extrinsic goal orientation, task value, control of learning beliefis, self 
eficacy for learning and performance, and test aiixieo. Learning strategies are 
measured by nine subscales: relieursal, elaboration, orgunisation, critical tltirikirtg, 
metacognitive selfregulatioii, time arid study environment management, effon 
regulation. peer learning and help-seeking. 
The current study used ali fifteen subscales. However, the measures are designed to be 
modular, that is, either all fifteen subscales or a selected few can be measured. Subscale 
scores were constructed from the completed questionnaire by taking the mean of the 
items that make up the scale. The questionnaire also contained a series of reverse items; 
the ratings of these negatively worded items were reversed before a subscale score 
could be established. Table 3.1 indicates the components and practices conceptualised 
for each class of behaviour, along with how they appear in the MSLQ as subscales. In 
recent years this 
48 
Chapter 3 
Table 3.1. The conceptual framework, components and strategies underlying the MSLQ 
MSLQ 
Stratqies Definition 
CompownW 
Strategies Class General Componenct 
Value Shident Goal Can be inmnsic (linked to mastery, Intrinsic Goal 
Beliefs about the Orientation leamine. curiositv) or external (linked to Orientation 
impomnce and value of 
the task. essentially the 
question- w h y  am I doing 
this task? 
Erpeitancy 
Beliefs about personal 
ahility or skill 10 petform a 
task, essentially the 
question: Can I do this 
task? 
~ ~ t i ~ a t i ~ ~  
" 
grader. awards or approval). 
Task Value Including perception or the importance of 
the task. interest in the task. usefulness or 
utility ofthe task 
Refen to students' beliefs that their efforts 
to learn will resuit in positive ouicomcs 
that contingent on one's o m  effort. 
Judgements about ability to accomplish 
certain goals or tasks, regarded as being 
s~ecific tu situation or domain 
Control Beliefs 
Self-Effacy 
Beliefs 
Extrinsic 
Goal 
Orientation 
Task Value 
Control o1 
Learning 
Beliefs 
Self-Effucy 
for learning 
and 
Expectaocy far Beliefs about the probability of succcss (or performance 
Success Beliefs failure) on particular task 
Affective Test Anxiety How performance or more specifically use 
Personal feelings or of capnitive strategies, can be disrupted by 
task. along with 
evaluatioos of self. SeU.Esteem Influence of trying to maintain and 
Cognitive Rehearsal Involves reciting or naming items from a Rehearsal 
Drau, on Weinstein and 
Mayer's (1986) notion of 
learning strategies, focus 
On infomation processing Elahoration Helps store infamation in long-term Elahoration 
and handling 
Test Anxiety emotiuna1 responses 1" a anxiety. 
promote po*iuve Self image 
lis1 to be learnt, can include natetalang as 
one reads and underlining sections in a 
book. Can be considered a surface rmtegy 
memory by building internal connrctions 
between old and new information, Deep 
learning strategy 
Organimtion Selection of pertinent infomation and orgnnisatioo 
C%gNtIW appreciitim of connection betwen 
aspects or pans of the information to be 
learnt 
critical 
Thi"ki"8 
MClaCOgnitiW Mrtacognitive Awareness, knowledge and control of Metaagnitk 
C""tro1 of cognition. Reguiation 
Compnscr three general 
processes: planning, 
Refers to awareness and COgnnitiun. Self- 
Ttm- R e f m  to the students' regulation of their Time. 
managemnt time and study environment. Scheduling management 
of time can \ary betwren specific tasks 
and larger perids of time. 
Assist itudrntl in Stndy Selection u f a  particular study Study 
the resourcis available EffOli Refers 10 students' ahility to convol their Effort 
tu adapt to demands of 
environment to suit there 
own needs learning strategies 
and Environment environment that avoids distraction Environment 
RRource E~rrntialiy allow ituùciiii effort and attention in the face of Regulation 
Manage- 
men1 situation and adapt important in that it signifies commitment 
distractions and unintercsling tasks. It is 
and also regulates the continued use of 
support of Refers to the management of support from Peer 
others others, including peers and instructors. Learning 
Dialague can help a learner clarify COUIEC 
maierial and reach insights one may na1 
have attained on one's own. 
Help Seeking 
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conceptualisation of behaviours and practices has contributed to part of a larger 
framework of self-regulated learning (Pintrich, 2000). 
3.2.3. The MSLQ and self-regulation 
Pintrich and DeGroot (1990) propose that self-regulated learning refers to the use of 
metacognitive strategies, cognitive learning strategies and the management of effort and 
found these practices were directly implicated in the academic performance of 12-year- 
old students. They also found that aspects of motivation, specifically self-efficacy and 
intrinsic motivation, were linked to the control and use of these practices. These aspqcts 
also emerged when Pintrich and Garcia (1991) examined the study practices and 
behaviours of college students. 
In light of these findings, Pintrich, Wolters and Baxter (2000) offer a view of self- 
regulated learning as a construct that includes the monitoring, control and regulation of 
cognition along with motivation, perceptions of self and effort. More specifically, they 
view self-regulation as a set of ongoing activities that enable the individual to adapt and 
alter their learning behaviour to meet the needs of the learning domainhsk. These 
activities include planning or learning goals; the selection and use of strategies; 
allocation of resources (time, effort, pace of learning) and volitional control (control and 
regulation of motivation, emotion and environment). This view represents a move away 
from determining the nature of learning strategies towards establishing their role 
alongside a numbei of factois that are linked to the learning experience of students 
(Zimmerman, I 994). 
Furthermore, Pintrich, Wolters and Baxter (2000) indicate that measures of learning 
strategies are considered measures of self-regulation and an increasingly important issue 
is the extent to which these measures relate to theoretical conceptions of student 
learning. These authors consider some of the major issues that arise from the 
comparison of three popular measures of self-regulation and learning strategies: the 
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MSLQ, LASSI and the SRLIS. The observations they make support the use of the 
MSLQ questionnaire and framework in this thesis research. 
In comparing the two self-report instruments, the MSLQ and the LASSI, the authors 
point to an important difference in the theoretical assumptions about the nature of self- 
regulation underlying their development. The LASSI emerges from a domain general 
perspective, i.e. what students generally do in their approach to academic learning. The 
MSLQ, on the other hand, arises from a more domain specific view, it examines 
learning at the course level. This was highlighted in Chapter 2 as the reason why the' 
LASSI was not selected as the learning strategies measure in the programme of research 
associated with this thesis. 
The SRLIS has its origins in the study of high school students (Zimmerman and Pons, 
1986; Zimmerman, 1986, 1989). It uses an individual interview format to ask students 
about study and learning in specific contexts including written assignments, classroom 
discussions and study at home. The responses are then categorised into one of fourteen 
categories. The MSLQ provides what the authors consider a reasonable match to its 
underlying theoretical model on the basis of findings from confirmatory factor analysis 
(Pintrich et al, 1993). 
It was reported in Chapter 2 that the SRLIS was not selected as a suitable measure of 
learning strategies for the thesis research due to its origin and exclusive use i n  high 
school level education. However, further support for the decision not to use this 
measure also comes from the fact that the categories of the SRLIS are based on a 
specific theory of self regulation (Zimmerman, 1989). Pintrich, Wolters and Baxter 
argue that the strategies in the theoretical model become the basis of extracting 
strategies from the reports of students collected in interviews. Thus, findings that 
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originate in this fashion may make the theoretical model more valid than post-hoc 
rationalisation of the findings. 
Pintrich, Wolters and Baxter accept that all three of these measures provide insight into 
the control and regulation of learning. However, they concede that for all three 
techniques the full extent of personal monitoring, or metacognition, remains a more 
difficult component of the learning process to measure. 
Of the comparisons made the MSLQ emerges as the more reliable and valid measure of 
learning strategies and self-regulation behaviour in the traditional university setting. The' 
remainder of this chapter details how the internal and external reliability of the MSLQ 
were investigated in the setting of university level distance education. 
52 
Chapter 3 
3.3. Method 
3.3.1. Design and Procedure 
Approximately half the students (N=471) on the course Biology, Brain and Behaviour 
(course code SD206) were sent two questionnaires between June and September of 
1998. This was the course for which the CD-ROM investigated in this thesis had been 
designed. 
The first of the surveys, Questionnaire 1 (Appendix B), comprised two parts. Part A 
comprised a short list of general questions about the course. These included the amount 
of time spent studying the course and whether the CD-ROM featured as part of the 
study of the course. The purpose of this part of the questionnaire was to gain a general 
insight into students' thoughts about studying the course including their reasons for 
choosing it as part of their studies. This part of the questionnaire also served to identify 
those students using the CD-ROM and the reasons why other students chose not to use 
it. 
Part B consisted of a modified version of the MSLQ intended to make it relevant to the 
distance learning setting. Garcia and Pintnch (1996) suggest that the questionnaire be 
completed during the irieetiiig rime of ilie class with thc instructor, notes. matellals and 
textbooks present also. l'hey claim that such cues help stimulate the respondents to 
think about their actual beliefs and their behaviour for that course, thereby increasing 
accuracy. In the present study, since students were studying the course at a distance, 
each question incorporated the course code (SD206), the common referencing term for 
the course being studied. It was intended that this tactic would direct the responses of 
students to the course in question in the absence of the cues suggested by Pintnch and 
Garcia. Also, changes were made to a number of questions in an attempt to make the 
terminology (e.g. class, instructor) more appropriate to the setting students are familiar 
with whilst studying an OU course (see Appendix A for original version of MSLQ). 
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The questionnaire was sent to more than half the students on the course approximately 
halfway through their study of the course at a time when a routine in study behaviour 
would be likely to have been established. The aim of this posting was to examine the 
internal reliability of the questionnaire. Students who completed this questionnaire were 
asked to indicate whether they would agree to be contacted again as part of a piece of 
ongoing research. Those who agreed were sent the second questionnaire. 
Those students who completed Questionnaire 1 were also asked to indicate whether they 
wished to be contacted again and contribute to the ongoing research and those who 
agreed were sent Questionnaire 2 (Appendix C). 
Questionnaire 2 also comprised two parts. Part A was the modified version of the 
MSLQ. Part B consisted of a series of questions intended only for those students using 
the CD-ROM. This second part of the questionnaire was intended to provide an initial 
insight into the experience of using the CD-ROM. It was adapted from a survey of an 
earlier version of CD-ROM sent to students following the same course in 1996 and 
1997 (Kirkwood, 1997, 1998). This survey was sent in August of 1998, followed at two 
fortnightly intervals with reminders. The aim of this posting was to examine the external 
reliability of the questionnaire by comparing the responses of the same students to the 
both postings of the survey. 
3.3.2. Sample 
Geographically, students studying with the Open University in Great Britain belong to 
one of thirteen regions and are allocated a tutor within their regional area. In 1998, 
throughout these regions, 900 students were registered to study the course. In this study, 
the sample comprised students from the seven regions in the south of Great Britain 
(regions 1, 2, 3, 4, 5, 6 and 13). Questionnaire 1 was sent to the entire student 
population registered on the course in those regions, 471 students in total. Following the 
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reminders sent to students 306 of the first questionnaire were returned. Of those that 
responded, 82 were male (27.5%) and 222 were female (72.5%). This sample ranged in 
age from 21- 81, with an average age of 38.14 (SD 9.33). From this set of students 257 
agreed to be pan of the ongoing research project. All of these students were sent 
Questionnaire 2, and after two reminders this was completed and returned by 96 
students. Of those who responded to the second questionnaire, 25 (26%) were male and 
71 (74%) female. The respondents ranged in  age from 21 - 67 with an average age of 
38.9 (SD 8.92). Of the 96 that responded, 45 (47%) reported using the CD-ROM. 
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3.4. Findings 
This section concentrates on the findings from the MSLQ parts of the two 
questionnaires sent to students in Study I and outlines some of the findings from the 
other sections of the questionnaires. 
3.4.1. Questionnaire 1 
In Part A of Questionnaire 1 the questions students were asked to include how many 
hours they typically spent studying on the course and whether they used the CD-ROM 
as part of their studies. Approximately three-quarters of the students reported spending , 
more than seven hours in a typical week on the study of the course (76%, n=231). A 
more detailed picture of study time in an average week is given in Figure 3.1, 
In terms of using the CD-ROM, approximately two thirds of students reported that they 
either were using it or intended to use it at a later point in the course (63%, n=193). The 
main reason given for not using the CD-ROM was a lack of access to a machine with a 
CD-ROM drive (n=76), Additionally, seventeen students reported not using the CD- 
ROM because they preferred to study using traditional course material. 
Figure 3.1: Hours spent studying on the course in an average week 
The remainder of this chapter examines the findings from the MSLQ and the students 
on the distance education course Biology, Brain and Behaviour at the Open University 
(UK). These results are discussed with reference to the students as a group, but it should 
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be noted that learning strategies are considered to differ between individuals and so any 
generalisations made should be considered with some caution. In interpreting the 
subscale scores Pintnch, Smith, Garcia and McKeachie (1989) suggest that a score of 
four or above is considered a generally high score and is better than a low score of three 
or below. Pintrich et al also suggest that if the scores of an individual student are below 
three on six or more of the cognitive and resource-management strategies combined 
then academic interventions or counselling should be considered for that student. 
Comparing the strategies is not vital to establishing the reliability of the MSLQ but it 
serves to offer an insight into the learning experience of the students in their study of the 
course SD206. Furthermore, aspects of this experience could be reflected in the use of 
the CD-ROM and emerge in the findings from later studies. 
Table 3.2: MSLQ subscale scores (Mean and St.Dev) 
All students j Students responding to both surveys 
Subscale 
L i" Posting ~ I" Posting 
Sr.Do ~ N=96 Sr.Dei, Posting Sr.Dei' 
N=Oh N=306 
1 .~,_ 
Intrinsic Goal Orientation 4.72 1.11 1 4.71 1.13 4.64 1.17 
Extrinsic Goal Orientation 4.21 1.37 ~ 4.31 1.37 4.09 1.38 
Task Value 5.34 1.04 ~ 5.40 .96 5.16 1.10 
Control Beliefs about Learning s.O1 1.26 ~ 4.87 1.28 4.93 I. 18 
4.05 1.28 j 4.10 I.S0 4.03 1.27 Self Efficacy for Learning and 
Performance 
Tzst Anxiety 
Rehearsal 
Elaboration 
Organisation 
Critical Thinking 
Meta-Cogniti ve 
Time and Study Environment 
Effort Management 
Peer Learning 
Help Seeking 
4.21 1.46 
3.72 1.34 
4.39 1.08 
4.34 1.39 
3.60 1.30 
4.10 .84 
4.57 1.16 
5.10 1.17 
4.26 1.45 4.17 1.3s 
3.79 1.35 3.59 1.31 
4.58 .9Y 4.18 1.14 
4.57 1.46 4.27 1.34 
3.55 1.31 3.51 1.31 
4.14 .78 3.94 .82 
4.67 1.12 4.41 1.22 
5.24 1.12 4.94 1.34 
2.12 1.24 j 2.11 1.21 2.08 1.13 
2.34 1.30 j 2.37 1.35 2.29 1.22 
Table 3.2 presents the mean subscale scores for all fifteen subscales for all 306 students 
who responded to Questionnaire 1 and those students who responded to Questionnaire 
2. In terms of Questionnaire 1 ,  the mean scores for the motivational subscales suggest 
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students were generally motivated to do well on the course. The relatively high levels of 
intrinsic goal orientation and task value link this motivation to an interest in the subject 
matter. The high level of extrinsic goal orientation also indicates students being 
motivated by a need to achieve on the course. The high level of control belief indicates 
that generally students believed that they were the agents of their own success rather 
than chance or fortune. This belief is important as it is associated with more strategic 
and effective study (Pintrich et al., 1989). The level of self-efficacy indicated that 
generally students were confident about their success on the course and their learning 
outcome. 
In terms of the cognitive learning strategies, the students on the course appeared to be 
making good use of deeper learning strategies. This is reflected in the moderately high 
scores for the organisation and elaboration strategies and with lower scores for the 
rehearsal strategy. Generally, the students reported a relatively low level of critical 
thinking - the application of previous knowledge or evaluation of information. This may 
be attributable to the subject matter of the course that is factual in content and places 
greater emphasis on the acquisition of knowledge. The help seeking and peer learning 
scores also appear relatively IOW.  Again, this may be due to the particular context of the 
course and indicates that either very few opportunities on the course occur where 
students feel the need for help and support or the students do not often seek help. The 
latter cxplanation would appear more accurate considering the nature of OU study 
where students are separated from both tutors and peers for the majority of their study 
time linked to the course. The nature of this form of education, which relies upon the 
student being able to manage their time and commitments to the course, was also 
reflected in the moderate to high scores for resource and effort management strategies. 
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Table 3.3: Correlations amongst MSLQ subscales 
Intr Extr Taskv Cani Selfeff Tam Keh Elab Org Cnt Effl Tstudy Mcg Hsk. 
E m  ,171 
Tarkv 
cont 
Selftff 
TA"X 
Reh 
Elab 
0% 
Crit 
Efft 
Tstudy 
Mcg 
Hlsk 
Prlm ___ 
,589 ,363 
,311 ,116 
,505 ,267 
-.O44 ,363 
.WU ,255 
,280 ,192 
,060 ,146 
,450 ,101 
,389 .z50 
,192 ,200 
,376 .I89 
4 6 1  ,108 
.o22 ,175 
,212 
,332 ,452 
,108 -.O87 
,250 .o43 
378 .I15 
.229 ,061 
,349 ,123 
.io9 -.o21 
,243 -.o98 
,409 ,196 
-.IN1 -.I23 
,000 -.O19 
-.278 
-.o04 ,253  
.I74 ,072 
,046 ,131 
,323 o12 
,302 -.O25 
. i 27  .O37 
,383 ,062 
-.O14 ,077 
,127 ,092 
,353 
,535 402 
,118 ,527 ,173 
,200 ,264 262 ,195 
,275 ,324 ,230 ,126 ,560 
,375 ,538 ,515 ,525 ,445 ,413 
,646 ,369 ,048 079 ,029 . I88 ,131 
,149 ,290 ,087 . I20 .MO ,103 . I 3 1  . M O  
NOTE - Intr: Intrinsic Goal Orientation; Extr: Extrinsic Goal Orientation; Taskv: Task Value; Cont: 
Control of Learning Beliefs; Selfeff Self-Efficacy for Learning and Performance; Tanx: Test Anxiety; 
Reh: Rehearsal; Elab: Elaboration; Org: Organisation; Crit: Critical Thinking; Efft: Effort Management; 
Tstudy: Time and Study Environment Management; Mcg: Metacognitive Self-Regulation; Hlsk: Help 
Seeking; Prlrn: Peer Learning; 
Correlating the strategies provides a more detailed picture of the learning experience for 
the course by indicating the dynamics between strategies in the same class and between 
classes (see Table 3.3). The correlations amongst the subscales mirror the correlations 
reported by Garcia and Pintrich (1996) in their study of American college students. 
With the exception of the Test Anxiety subscale, all the motivation subscales were 
positively coirelated wiih each other. The negative correlations between the Test 
Anxiety subscale and the other motivational subscales indicate that low levels of 
motivation would result in increased anxiety about assessment procedures. In relation to 
the cognitive strategies, most of the subscales also correlated positively wiih one 
another. Weaker correlations were found between the help seeking and peer learning 
subscales and the other subscales, both motivational and cognitive 
The correlations between the cognitive and motivational subscales were generally small. 
Pintnch and Garcia (1996) report that this is evidence of the constructs being orthogonal 
in their relationship to one another. That is, the motivation and cognitive subscales are 
types of subscales measuring distinctively different behaviours and processes. 
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3.4.2. Internal reliability 
The aim of Study I was to examine the reliability of the MSLQ questionnaire and its 
associated framework. It was important to examine the reliability of the MSLQ since 
this was the first time that the MSLQ had been administered to UK sample studying at a 
distance. Secondly, the original instrument had been adapted to make it relevant to this 
context 
At this stage in the study, with the MSLQ completed only once by students, Cronbach’s 
alpha was used to check the internal reliability of each subscale that comprised the 
instrument. What was being examined was the degree to which the different items that 
comprised each of the subscales were scored consistently. Cronbach’s statistical 
procedure is commonly used as an indicator of internal reliability in psychometric with 
a measure of reliability can range between zero and one. A figure of .7 is generally 
accepted as a good indicator of reliability (Kline, 1993). Table 3.4 indicates a high level 
of reliability of the subscales ranging from .60 to .92 and little difference between the 
reliability of the scales reported by Pintrich amongst the British and American 
coefficients. 
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Table 3.4: Coefficient Alphas for Great Britain and the USA reported in Pinrich et al (1989). 
GB USA 
Intrinsic Goal Orientation .70 .74 
Extrinsic Goal Orientation .68 .62 
Task Value .82 .90 
Control Beliefs about Learning .76 .68 
.92 .93 Self Efficacy for Learning and Performance 
Test Anxiety .76 .80 
Rehearsal .66 .69 
Elaboration .65 .75 
Organisation .7 1 .64 
Critical Thinking .83 .80 
Meta-Cognitive .7 1 .79 
Time and Study Environment .73 .76 
Effort Management .60 .69 
Peer Learning .7 1 .76 
Help Seeking .73 .52 
3.4.3. Questionnaire 2 - External reliability 
The second posting of the questionnaire served primarily to examine the external 
reliability of the subscale, that is, the consistency of subjects’ reporting of their own 
behaviour and processes over two testing periods. Correlating subscale scores from an 
initial testing and then re-testing of an instrument using the same sample of subjects can 
establish extemal reliability. Of the 306 students that returned the first questionnaire, 
257 stated that  they would have no objection to being sent the MSLQ again. Two 
months after the initial posting of the MSLQ the questionnaire was posted again to all 
257 students. Ninety-six of the questionnaires were returned 
In comparing the 96 subjects to the sample who responded to Questionnaire I ,  Table 3.2 
indicates minimal differences in the mean subscale scores from the first posting of the 
questionnaire. There were some apparent decreases in the average subscale scores over 
most of the measures, between the first and second postings. However, these generally 
appeared to be minimal indicating at a crude level that the MSLQ has a good level of 
external reliability. More appropriately, external reliability is measured in terms of the 
correlations between subscales from the same sample over two testing periods. The 
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correlations between the subscales scores of the 96 students from the first and second 
posting are presented in Table 3 .5 .  All the subscales on the MSLQ were shown to have 
good external reliability with correlation coefficients ranging from .S3 to .86. 
Table 3.5: Suhscale correlations from first and  second posting 
Suhscale Correlation (rho) 
Intrinsic Goal Orientation 0.68 
Extrinsic Goal Orientation 
Task Value 
Control Beliefs about Learning 
Self Efficacy for Learning and 
Performance 
Test Anxiety 
Rehearsal 
Elaboration 
Organisation 
Critical Thinking 
Meta-Cognitive 
Time and Study Environment 
Effort Manaeement 
0.77 
0.74 
0.53 
0.86 
0.75 
0.72 
0.61 
0.72 
0.84 
0.69 
0.82 
0.74 - 
Peer Learning 0.76 
Help Seeking 0.77 
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3.5. Summary 
This chapter examined the development and use of the Motivated Strategies for 
Learning Questionnaire or MSLQ and its relevance to modem notions concerning the 
self-regulation of academic learning. Compared to a number of other learning strategy 
and self-regulation measures the MSLQ emerges as one of the most reliable and valid 
instruments for examining learning in the traditional college setting of the US. The aim 
of the study reported in this chapter was to examine the reliability, both internal and 
external, of the MSLQ when measuring the behaviour of a population of distance 
learners studying in the UK. 
The findings from both the questionnaires indicated a group of learners that were 
generally highly motivated to both complete and succeed on the course. Most students 
also reported making good use of what are considered cognitive strategies that lead to 
deeper levels of learning. Students also repotted low levels of critical thinking, a finding 
that is consistent with the learning objectives of the course. That is, students were 
required primarily to learn the structures of the human nervous system and understand 
their functions and not necessarily evaluate critically a body of evidence. 
ï h e  responses of students to Questionnaire 1 provided an examination of the internal 
reliability of the MSLQ. Each subscale demonstrated an acceptable, or in most cases 
high level of internal reliability. Internal reliability was measured in terms of each 
subscale in keeping with the analysis camed out by the team who developed the 
instrument. Therefore, the questions that comprised those subscales were analysed using 
Cronbach’s alpha to determine to what degree they measured the behavioural construct. 
The external reliability of the MSLQ was also examined in this study. This was 
achieved by correlating the subscale scores of students responding to both the first and 
second questionnaires, The high correlations that resulted indicated that the MSLQ had 
good external reliability. The findings from Questionnaire 2 also showed that the 
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learning strategies of students remained comparatively stable over a period of two 
months. 
Study I demonstrated that both the internal and external reliability of the MSLQ was 
retained when the instrument was tested in the context of the UK distance education 
sample. Thus, it would be appropriate in the remainder of the research programme to 
use the conceptual framework of strategies underlying the MSLQ to frame the 
examination of students’ computer-based learning strategies. The methodology 
associated with this research programme is detailed in the next chapter. 
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4.1. Introduction 
The purpose of this chapter is to outline and provide a rationale for the research 
methods used to investigate the strategic behaviour of students. Initially the chapter 
explores the aims and objectives associated with this investigation and the formulation 
of these into a programme of research. It then presents an examination of the research 
methods and forms of analysis that were identified as suitable to fulfilling the aims of 
the research. The chapter ends by outlining how these methods were combined into a 
programme of research consisting of four studies. 
’ 
4.2. Rationale 
The aim of the empirical research cmied out as part of this thesis was two fold 
To determine what learning strategies students use when learning with computers 
To determine the extent to which students’ computer-based learning strategies differ 
from the traditional conceptualisation of learning strategies 
There were a number of practical issues associated with these aims that needed to be 
considered before a research plan could be formulated or methodology considered. .4n 
impoiiant consideration was that learning strategies are sensitive to the context in which 
learning takes place. Therefore, participants in the study would have to come from a 
course that also allowed students the opportunity to learn with a computer. 
Since the start of its courses in 1970 the Open University has embraced a number of 
teaching tools, predominantly text based learning materials but also televisiodvideo 
programmes. Over the last two decades computer-assisted learning software, or 
courseware, has increasingly supplemented such formats. Most of the courseware 
developed at the Open University have been produced to supplement or complement 
science courses. One example, ‘The Works Metallurgist’ (see Tosunoglu et al, 1996) 
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has been designed to help students with problems experienced in interpreting phase 
diagrams. Another, ‘the Driven Pendulum’ (see Scanlon et al, 1997) assists students 
with their understanding of the physics of motion. 
The Open University course, SD206 - Biology: brain and behaviour, is a relatively new 
addition to the range of courses that offer students the option of studying using a 
computer. Currently, students on the course are given the opportunity to study using a 
CD-ROM titled “the Human Brain”. This course and the CD-ROM became the basis of 
the research carried out for this thesis. 
Another important issue was how to measure the computer-based learning strategies of 
students. In the review of the literature presented i n  Chapter 2 i t  was concluded that 
current models and measures of learning strategies do not consider computer-based 
learning in their appraisal of the learning process. However, a number of reliable 
instruments have been designed to measure the learning strategies students adopt in 
their study of a traditional course and this provided the beginning of a solution to the 
problem of measuring computer-based behaviour. These instruments are often 
associated with a theoretical framework of strategies. Thus, if  a chosen instrument was 
found to be reliable then its underlying framework could also be considered reliable. 
This chosen framework could then be used as basis for examining students’ computer- 
based learning strategies. It would also provide a means of traditional study and learning 
processes to those adopted in learning with computing technology. 
Thus, the research would comprise a programme of research that over a period of 
approximately two years would address a series of objectives. These objectives 
included: 
Gaining a measure of students’ traditional learning strategies 
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0 Demonstrating that this measure was reliable (especially important considering that 
the sample tested would be students in Great Britain studying at a distance rather 
than the population of college students at traditional American universities that most 
instruments have originally been developed for) 
Examining computer-based learning and study behaviour 
0 Comparing traditional and computer-based strategic behaviour 
In addressing these aims, the programme of research adopted a survey approach, a 
traditional methodological approach commonly used in the investigation of leaning 
strategies. The survey is a popuIar approach in general educational research where it 
allows an examination of conditions, standards and relationships between events using 
different research methods including interviews and questionnaires (Cohen and Manion, 
1994). 
Other research methods that were also considered included the use of case studies and 
focus groups. The case study can provide an understanding of specific events or 
situations and ideally draws on a number of sources of information not just self report 
evidence (Anderson, 1990). Throughout the programme of research the core interest 
was the experience of studenis using the CD-ROM with the research outcome being to 
repoiï on thai experience in a reliable fashion. In many ways the research programme 
incorporated case study research techniques such as interviews and qualitative data 
analysis. However, it would be incorrect to describe the research programme as a case 
study of the CD-ROM since it concentrates on the perspective of the student. What 
would have defined it as a case study would be an integrated approach including the 
views of the designers, course leaders, tutors. This approach was not taken because the 
research questions were quite specific in that they related solely to the experience of the 
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student users. The focus group, on the other hand, presented a more common difficulty 
associated with research in distance education in terms of the need to gather students in 
the same location at the same time. This approach was considered, though, because i t  
can provide an advantage over the account given by an individual in an interview or that 
one individual’s response to a questionnaire because the group dynamic can often lead 
to greater insight into a populations’ experience (Anderson, 1990). 
Instead the design of the research programme included semi-structured interviews 
carried out face-to-face and by telephone along with postal surveys that were utilised to 
ascertain the strategic behaviour of students. The survey has also been described as an 
attractive and efficient method of collecting detailed information from a sample of the 
target population, although a disadvantage is the selection of a representative sample 
(Anderson, 1990). In the latter stage of the programme, whilst students were 
interviewed about their use of the CD-ROM, they were also observed using the 
technology. Anderson indicates that one of the issues associated with self-report 
measures, such as interviews and questionnaires, is that the interviewee or questionnaire 
rcspondcnt will in some instances provide what they believe to be a response desired by 
the researcher rather than commenting on their actually experience. Observing students 
using the CD-ROM on their own computer offered the interviewer an opportunity to 
corroborate the reports of students with their actual behaviour. Cohen and Manion 
(1994) urge the educational researcher to adopt a disciplined note-taking approach when 
carrying out observation where notes are made as quickly as possible during the 
exercise and are as detailed as possible. However, in the event where observation was 
used in the research programme a different approach was adopted: the interviewer 
relayed out-loud to the subject what they had observed as it happened. The benefits of 
this approach included: not missing any of the students’ actions whilst making notes; 
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lessening the anxiety of students by making them aware of all the information that was 
being recorded and, most importintly, allowing the students to respond to, and where 
necessary illuminate, the observation made. 
Questionnaires, interviews and observation were central to the research programme that 
comprised four studies. The previous chapter reported on the first study, Study I, that 
examined a traditional conceptualisation of learning strategies. The notion of 
‘traditional learning strategies’ refers to models of learning behaviour that do not 
account for computer-based learning. In Study I, the traditional measure that was 
examined was the Motivated Strategies Learning Questionnaire and its underlying 
conceptual framework (Pintrich, Smith, Garcia and McKeachie, 1989; Pintrich, 1989). 
The chapter also detailed how the MSLQ was found to be reliable when tested with a 
sample of students studying Biology, Brain and Behaviour. The remainder of this 
chapter outlines the remaining studies and the overall methodology of the research 
programme. 
4.3. The research programme 
The four studies are collectively referred to as a programme of research because an 
understanding of the behaviour investigated did not fully emerge until all the studies 
were completed. The programme of research is outlined in Figure 4.1. 
Context Refinement and development process 
In-depth 
Questionnaire Interviews Questionnaire Interviews 
(N=350) (N=i40) 
Investigation of computer based learning strategies 
Figure 4.1: Empirical research programme of thesis 
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4.3.1. Study I 
The aim of this study was to investigate the reliability of the MSLQ when tested on a 
sample of UK distance learners. The purpose of this investigation was to establish the 
degree to which the framework associated with the MSLQ would be useful in analysing 
the data intended to be collected about students’ computer-based learning strategies. A 
sample of approximately half the students on the course Biology, Brain and Behaviour 
were posted the first of two questionnaires half way through the course. Questionnaire 
1, included the MSLQ and was intended to examine the internal reliability of the 
MSLQ. Students who returned this questionnaire and indicated they would like to 
continue as participants in the research were sent Questionnaire 2. This questionnaire 
also included the MSLQ, the intention being to compare the responses of the two 
posting to determine the external reliability of the questionnaire. Part of the 
questionnaire was aimed solely at users of the CD-ROM and examined briefly their use 
of this technology. The MSLQ was found to have both internal and test-retest or 
external reliability when tested with a sample of approximately 300 students studying 
Biology, Brain and Behaviour. This meant that the conceptual framework of strategic 
behaviour underlying the MSLQ could he used to frame an examination of students’ 
computer-based learning behaviour. 
4.3.2. Study I l  
Study 11 comprised eight semi-structured interviews that sought to explore the study 
practices and behaviour of students in  their use of the CD-ROM. The interviews took 
place after the course had finished. The interviewees were chosen on the basis that they 
returned both questionnaires in Study I and indicated they were using the CD-ROM. 
Three of the students were interviewed in their homes face-to-face with the interviewer 
whilst the remaining students were interviewed by telephone. At this stage in the 
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research programme, students were not observed using the CD-ROM, rather the 
emphasis of the interview was on their recall of the experience of using the technology. 
The interview asked questions about the general study of the course along with when 
and how the CD-ROM was generally used, its features and tools. The length of 
interviews ranged from twenty minutes to an hour. 
4.3.3. Study 111 
Based on the findings from Study I1 about the study practices of students using the CD- 
ROM, a questionnaire was developed and posted to a new intake of students onto the 
course in 1999. This questionnaire was termed the SPOTLITE questionnaire and was 
sent to a sample consisting of approximately half the total number of students enrolled 
on the course for that year. The questionnaire dealt exclusively with use of the CD- 
ROM and included three main types of question related to using the CD-ROM. These 
included what motivated students to use the CD-ROM, how they used the CD-ROM to 
increase or add to their knowledge and how they managed using the CD-ROM in the 
time available. The questions on the survey were styled in the same manner as the 
MSLQ, that is a statement which students responded to on a Likert scale. The responses 
to these questions were analysed for internal reliability. The main analysis comprised 
item Analysis and Factor Analysis to determine particular groupings of questions that 
would suggest strategic behaviour and add to the findings of Study 11. 
4.3.4. Study IV 
The purpose of this final study was to build upon and further enhance the understanding 
of computer-based strategic behaviour provided by Study I1 and 111. To this end twenty 
students on the course who had returned completed questionnaires in Study 111 were 
interviewed about their use of the CD-ROM. Fifteen of these students were interviewed 
face-to-face and five were interviewed by telephone. The interviews with students took 
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place shortly after the course had ended and on average lasted approximately an hour. 
These interviews differed from those in Study I1 in that students were also asked to use 
the CD-ROM during the interview to support or explore issues raised in their account of 
using the technology. Again the interviews were semi-structured in style and used a 
similar structure to that used in the earlier study. 
4.3.5. Sampling 
The selection of a representative sample is important to the survey approach because the 
approach aims to provide findings from a sample'that is representative of the population 
being investigated. Therefore, prior to any sampling strategy i t  is essential to define the 
target population from which a sample will be drawn (Oppenheim, 1992). In the 
research programme two populations were to be investigated. The first population, in 
Study I, was students studying the course Biology, Brain and Behaviour. However, in 
Study 11, 111 and IV the target population consisted of those students using the CD- 
ROM. The other defining charactenstic of both these populations is that they were 
distance learners in the Great Britain studying with the Open University. 
Although thc populations Lvcre drawn from the same course. the research involved two 
separate enrolments of síudents on to the course. Like Biology, Brain and Behaviour 
most undergraduate Open Llniversity courses mn from February to October in any given 
year. The students who contributed to Study I and I1 were drawn from the 1998 intake 
of the course, whilst Study 111 and IV were drawn from the 1999 intake. In that time the 
delivery of the course remained unchanged and i t  was assumed that the two groups 
could be considered as similar populations in terms of CD-ROM use. 
There are two major methods of sampling in designing a survey - probability sampling 
and non-probability sampling (Cohen and Manion, 1994). In probability sampling each 
member of the target population has an equal probability of being selected to be 
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included in the survey. In non-probability sampling, the selection of a sample is biased 
by some common characteristic. The scope and limits of the research often dictate the 
use of a particular sampling approach and in the case of the research programme both 
were utilised. 
Students at the Open University are spread over thirteen regions (see Figure 4.2). This 
allocation of students contributed to the sampling strategies used in the research 
programme. In Study I the target population consisted of all students studying the 
course studying Biology, Brain and Behaviour, the sample consisted of all the students 
studying the course in regions 1, 2, 3, 4, 5, 6 & 13 in the UK. These regions were 
chosen because Study I1 would draw on this sample to select particular students to 
interview about their use of the CD-ROM. It was envisaged that these interviews would 
take place at the homes of students, therefore it was more convenient if the students 
were situated within a day's travel of the researcher's base in Milton Keynes. In Study 
111, use of a questionnaire meant that students were sampled from all thirteen regions. In 
Study IV. however, where again a number of students were interviewed, the sample was 
drawn from the s a e n  southern regions identified previously. 
I r 
Figure 4.2: Map of Open University regions 
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In the survey approach it is important that the sample should be as representative as 
possible to the population under investigation. It is an unavoidable fact that there will be 
some degree of sampling error, some level of compromise to the accuracy of the sample 
in representing the target population. The common method that is suggested for 
overcoming this problem is to have a large sample. In terms of questionnaire studies a 
Iarge sample decreases the chance of error and i t  can also increase the number of 
completed forms that are returned which in a postal survey averages at 65% of the total 
amount posted (Anderson, 1990). 
Study I was designed to investigate the population of students studying the course 
Biology, Brain and Behaviour and led to the posting of two questionnaires 
(Questionnaire 1 and 2) to students. On average, the course enrols more than 800 
students each year (1998, N=900; 1999, N=861). Anderson proposes that with a 
population of 1000 a tolerable 5% level of sampling error requires 277 completed and 
returned questionnaires. This figure, in conjunction with an expected return rate of 65% 
meant that in Study I the first of the two questionnaires used in this study needed to be 
posted to just over half the students on the course ((277/65) x 100 = 426.2). Therefore. 
the qucstionnaire was posted to the seven southern OU regions to a total sample of 471 
students. Three hundred and six students returned the completed questionnaire. From 
this set of students. 357 agreed to be sent the second questionnaire. Ninety-six of those 
students returned the completed second questionnaire. 
In Study 111, the target population comprised those students on the course using the CD- 
ROM. The CD-ROM was posted to all students and it was an optional part of the course 
material so this made it difficult to form an accurate picture of its use. Of those students 
who completed and returned the first questionnaire in Study I, approximately 60% 
indicated that they had used or were using the CD-ROM. However, with no way of 
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knowing which students were using the CD-ROM., the questionnaire in Study I11 was 
sent to a sample of 500 students spread over the regions. 
In the interview studies, Study I1 and Study IV, the sample sizes were markedly smaller 
than those used in the questionnaire studies, reflecting how sample size is also a 
property of design. In terms of interviewing, Hammersley (1993) proposes that 
sampling continues until the reports do not extend the emerging theory or findings. In 
Study 11, eight students were interviewed about their use of the CD-ROM. There were 
similar reports of behaviour made by a number of students and it was believed that eight 
students provided an adequate exploration of how the CD-ROM was used. In Study IV, 
twenty students were interviewed with the view that a large number of reports could 
refine and enhance the findings in  the earlier studies. This final study also provided an 
opportunity to observe students using the CD-ROM as a means of confirming their 
reports of how they used the technology. It also has to be considered that the students 
were interviewed after the course had finished. Therefore a viable period of recall about 
using the CD-ROM was considered to be approximately two months after the course 
finished. 
4.3.6. The Course and the CD-ROM 
The course from which participants in all the studies were selected is a second level 60 
credit course run at the Open University - SD206: Biology: brain and behaviour. The 
course aims to teach students neurobiological structure and functioning and was chosen 
as students have the option of using a computer-based resource learning tool - The 
“Human Brain” CD-ROM. 
The CD-ROM has been developed in-house at the OU by the Biology Multimedia 
Group. Its main purpose is to consolidate the teaching of neurobiological functioning 
and structure in a medium that is able to present detailed information in a format that is 
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No educational advantage specified in terms of using the CD-ROM 
No indication of how much time should be spent studying the CD-ROM in 
either a session or overall 
No indication of how to study the CD-ROM in relation to the other course 
material 
CD-ROM 
The CD-ROM in this mailing was produced in the Biological Sciences Department of the Open 
University and is published in collaboration with Springer-Verlag. We hope you find it helpful. 
Please note though that you do not need to study this CD; it is an optional part of the course. 
The material on it is also covered in the SD2M printed texts, in Videocassette 3 etc, but the CD- 
ROM teaches the material in a different way using a different technology. However, students 
have been passing SD206 satisfactorily for many years without there being any CD-ROM 
around. The SD206 continuous assessment and final examination for [year of study] will be 
comparable to these in previous years, so there is no need for you to feel disadvantaged if you 
do not have the time or the equipment to use the CD. 
If you would like to study the CD-ROM, you will need a minimum of a PC with Windows 3.1 
or later, 486DX. 33 MHz processor, 8MB RAM, dual speed CD-ROM drive, MCI sound card 
and speakers, 6.10 x 480 display, and 32 thousand colours. You may be able to play the CD- 
ROM on a PC with a lower specification than this, though the quality of the graphics and your 
ability to play the audio components of the tutorial may be affected. 
To install the CD-ROM: 
1. Insert the CD-ROM into your CD-ROM drive. 
2. In Program Manager, choose Run from the file menu. 
3. Type x:/setup (where x is the letter of your CD-ROM drive). 
4. Click on OK and follow instructions. 
Once you have installed the CD-ROM there i s  a section on ’How to use the System’. Clicking 
on this button shows you how to find your way through the material and use the various tools 
that will he provided. Clicking on the ‘Overview’ hutton takes you straight into the tutorial. 
If you have any problems installing the CD-ROM, you can contact the University’s Academic 
Computing Service (ACS) [the remainder of these instructions provide contact details for ACS 
and have been removed] 
Figure 4.8.: Instructions for using the Human Brain CD-ROM 
4.3.7. Computer-based study practices questionnaire - SPOTLITE 
In Study 111 a questionnaire was designed to further examine the computer-based 
learning strategies of students (see Appendix E). The questionnaire was given the name 
SPOTLITE (Study Practices Of The Learner in Information Technology 
Environments), in view of the initial framework of strategies that emerged in Study 11. It 
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was decided to use this survey method to gain a larger scale, wider examination of 
students' behaviour with the CD-ROM than could be accomplished with interviewing 
The SPOTLITE questionnaire comprised four sections. The first section was intended to 
measure the Morivarional stralegies that accounted for why the Human Brain CD-ROM 
was used and comprised seventeen items. The second section was intended to measure 
the Cognirive strategies adopted in using the CD-ROM, i.e. how students dealt with the 
information on the CD-ROM and comprised twenty-two items. The third section was 
intended to measure Tool Munageinenr strategies adopted in  using the Human Brain 
CD-ROM and comprised thirty-three items. A final section was included which sought 
to determine general information linked to using the CD-ROM, including the time spent 
on the CD-ROM and the sections used. 
The SPOTLITE framework that resulted from Study 11 consisted of twelve strategies 
which could be separated into three classes of behaviour: motivation, cognitive and tool 
management. in the construction of the strategy sections of the questionnaire, students' 
responses in Study I1 were examined with a view to identifying common behavioural 
indicators - what could be considered strategies or themes. In the construction of the 
SPO'ïLITE questionnaire these categories of responses were examined for common 
phrases or utterances which were then adapted to a question format. 
This process resulted in a pool of 80 items drawn from the three classes of different 
strategies. This provisional list of items was shown to three independent researchers in 
the field of computer-based learning who were asked to comment on the selection and 
phrasing of the questions. This panel was told that the questions were intended to 
measure the behaviours and processes of students learning from computers but 
remained unaware of the details of the framework to emerge in Study II and which 
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questions related to which class or type of strategy. The feedback from the three 
researchers resulted in a final pool of 72 items. 
The phrasing of questions on the SPOTLITE questionnaire was also influenced by the 
Motivated Strategies for Learning Questionnaire (MSLQ) used in Study I. The revised 
MSLQ used in that study phrased questions in the first person. It also focused attention 
to the study of the course by including the course code in every question. This style of 
phrasing was also used in the construction of the SPOTLITE question with every 
question including the term CD-ROM to provide the students with a definite context to 
which they were asked to respond. 
The findings from Study I and the use of the MSLQ also framed the response scheme of 
the new questionnaire - a four point Likert scale. The MSLQ adopts a 7-point scale with 
only the extreme measures marked (i.e. I=not at all true of me, and 7=very true of me) 
and is designed to be used with all items. The SPOTLITE scale was also designed to be 
used with all items but the points in the scale were marked as follows: I=not all true of 
me; 2=not very true of me; 3=fairly true of me; and 4=very true of me. 
This response scheme adopts no midpoint and indicates what each point refers to 
because of findings in Study I concerning the significance that respondents attributed to 
points on the blank MSLQ scale. After they had completed the questions on the 
modified version of the MSLQ used, students were asked to indicate what the points 
between ‘2’ and ‘6’ had represented as they completed the MSLQ. The responses of 
students were quite varied with the exception of the midpoint of ‘4’ where many 
reported this indicated ‘no opinion’. It is difficult, though, to determine what a ‘no- 
opinion’ decision for an item actually signified. That is, the items on the MSLQ have 
been designed in such a way that they were either irrelevanthirue or re levanthe  to 
the learning experience. If an item were irrelevant to’the students’ learning experience 
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then circling ‘ I ’  on the response scheme would indicate this. If that was not the case 
then the item was a feature of the experience and its relevance should have been gauged 
appropriately on the remainder of the scale. Therefore, it was believed that placing 
limited parameters on the response scheme of the SPOTLITE questionnaire would 
lessen the ambiguity of a wider, less specific scale. Also, constructing the response 
scheme to have an even number of points would make it suitable for the correlation 
analysis that lies at the core of Item Analysis and Factor Analysis. That is, a midpoint 
on a scale representing ‘no opinion’ actually presents two scales, both extending from 
the midpoint to the outer extreme. 
In the Tool Management section of the questionnaire some reversed questions were 
included: q43, q45, q46, qS1, qS2, qS4, q60, q62 and q69. That is, the responses to these 
questions needed to be transposed before the items could be included in the analysis. 
Therefore, a response of i on the questionnaire was recoded as 4 and a response of 2 
was recoded as 3 etc. 
Apart from the sections of the questionnaire that focused on learning strategies, a series 
of general questions were also included in the questionnaire to frame the potential 
learning strategy findings. These would examine beliefs about the CD-ROM compared 
to other course material; time spent using the CD-ROM and beliefs about the features of 
the CD-ROM. This final section also gave students the opportunity to provide contact 
details if they were willing to be interviewed about using the CD-ROM. A section was 
also included for students to add any further comments or indicate their reasons for not 
using the CD-ROM. 
As in the case of the MSLQ questionnaires, the SPOTLITE questionnaire was posted to 
students along with an accompanying letter that explained the purpose of the survey was 
to examine their CD-ROM related behaviour if they were using the CD-ROM. If 
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students were not using the CD-ROM they were asked to state why in the final section 
of the questionnaire. A preprinted attachable return address label was included with the 
questionnaire. Two weeks after the initial posting a reminder postcard was sent to those 
students who had not returned the completed copy. Two weeks after that another copy 
of the questionnaire was sent again to students, along with the return address label and 
letter encouraging them to complete and return the questionnaire. 
4.3.8. Interviewing students about their computer-based study practices 
The interview was used as a research tool in Study Il and IV to investigate the nature of 
students’ learning strategies. Cohen and Manion (1994) identify three main purposes of 
using interviews in the survey process. The reasons include: addressing the research 
objectives associated with a project, exploring the issue or social phenomena in question 
or as a follow up or validating procedure for other research methods. 
In both studies the interview was chosen because it would provide information about 
students’ behaviour that would help address the objectives of the overall research 
programme. However. in Study I1 the interview, served to provide an initial insight into 
the experience cf students using the CD-ROM, whilst in Study 1V the interview allowed 
the findings from the questionnaire and the second study to be further investigated and 
refined. 
Cohen and Manion (1994) identify various types of interview of which the most 
common is the structured interview, where the sequence and nature of questions is 
determined beforehand with little or no opportunity for deviation from this scheme. 
Another common style is the unstructured interview where there is no predetermined 
structure to the questions or their sequence. In both Study Il and IV the style of 
interviewing could be defined as semi-structured. With this approach a sequence of 
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questions was followed throughout, but if an interesting point or issue was raised in the 
discussion then this was also pursued. 
In both studies a similar schedule of questioning was used, although as described further 
on in this section, one of the studies asked students to use the CD-ROM during the 
interview. The schedule was designed to provide an account of each student’s 
experience of using the CD-ROM and to a lesser extent their experience of studying the 
course and their general computing behaviour. The questions, however, did not ask 
students specifically for details of their learning strategies. Rather, it was intended that 
these processes and behaviours would be determined in the analysis of the accounts 
provided by students about their use of the CD-ROM. This mirrored the use of 
interviews to explore students’ strategies that was used by Zimmerman (1986, 1989; 
Zimmerman and Pons, 1986). In both studies the interview comprised five main parts, 
each of these examined particular aspects of the students’ learning experience with the 
CD-ROM (see Table 4.1.). 
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Table 4.1: Interview schedule showing parts, aspects and strategy indicators. 
Parts 
General experience of the 
course 
General computing 
exnerience 
General experience of using 
the CD-ROM 
Features of the CD-ROM 
Tools on the CD-ROM 
Other aspects of CD-ROM 
use 
Aspects . What they thought about the course. - . 
* Nature of degree 
Previous experience of studying OU 
courses 
Use of course material 
Computing experience 
General Usage 
Time spent using the CD-ROM 
Use of Instruction Section * 
Sections used and favourite 
section(s)* 
When the CD-ROM was used in 
comparison to the other course 
material 
How the CD-ROM was used with 
the other course material 
Navigating around the CD-ROM* . Graphics* 
Text* 
* Narration* 
QuickTest* 
* Objectives* 
Organisation of information* . Glossary’ - Camera/Album* 
Notepad* 
Note-taking 
Printing 
Problems encountered* 
The first part of the interview was concerned with the general study of the course and 
was intended to refresh the student’s memories of their experience studying the course, 
and subsequently, the context in which the use of the CD-ROM occurred. It was also 
intended that this initial set of questioning would make the student comfortable with the 
interview format and procedure. The questioning about the study of the course 
concentrated on how difficult the individual found the course and how the course 
related to their previous undertaking of OU courses. 
The second part of the interview examined the student’s general use of the CD-ROM. 
This was introduced by examining their general level of computer expertise and 
experience prior to using the CD-ROM. The students were then asked about their 
reasons for using the CD-ROM in light of the fact that it was an optional piece of course 
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material. They were asked to estimate the time they spent using the CD-ROM either in a 
single session or overall. This part of the interview also determined which sections of 
the CD-ROM the students had used, along with when and how they had used them. 
In the third part of the interview the students were asked various questions concerning 
the features of the CD-ROM. A feature was determined as a common aspect of each of 
the various sections on the CD-ROM, that is, animation, text, narration, 3-layer 
structuring of information, Quick Test facility and the Objectives. 
The fourth part of the interview investigated the use of various tools included on the 
CD-ROM: the glossary, carnerdalbum and Notepad facility. The final part of the 
interview examined activities such as note-taking, printing and whether any problems 
occurred in using the CD-ROM. This part also gave students an opportunity to make 
any comments about the CD-ROM or about using the tool which they felt had not been 
covered in the interview. 
In Study 11 the interviews were arranged on the basis of those students who completed 
both Questionnaire 1 and 2 in Study I and indicated they were willing to be interviewed 
about iheir use of the CD-ROM. If they agreed in principle to be interviewed they were 
asked to supply contact details included a telephone number, they were then contacted 
and an interview arranged. In Study IV, the interviews were arranged in the same 
manner, again on the basis of students who indicated in the questionnaire used in Study 
111 that they were willing to be interviewed about their use of the CD-ROM. In both 
studies students were interviewed after the course had finished to gain a more accurate 
picture of how the CD-ROM was used throughout the course. 
In Study I1 the interviews with students did not make use of the CD-ROM. This was 
because this initial set of interviews sought to explore and offer an initial insight into the 
89 
Chapter 4 
experience of using the CD-ROM. Thus, it was intended that the findings from Study Il 
would also identify aspects of using the CD-ROM that could be explored by having the 
students actually use the CD-ROM in later work. 
In Study IV, with the exception of the fourth student interviewed (S4). all students were 
interviewed with the CD-ROM being used at some point during the interview. Table 
3.1, (*) indicates what aspects of the interview involved the use of the CD-ROM. In 
using the computer, students were directed to a particular point of the CD-ROM and 
asked to perform or talk through an activity depending on the aspect of the interview 
being covered. In most cases use of the CD-ROM during the interview took place on the 
students’ own computer. In some cases where the students were interviewed face-to. 
face, a colour PC laptop, with the CD-ROM installed, was used (S l ,  S2, S7, S10, S11 
and S12). Any activity performed with the computer during the interview was not itself 
regarded as a measure or indicator of strategic behaviour. The CD-ROM was used to 
facilitate recall and support their accounts of the learning experience with the CD-ROM. 
Iniiially, it was envisaged that in both studies the interviewing would occur face-to-face 
with students in their own homes, so as to provide an environment familiar to them in 
terms of their study practices. However, with contact and commitment to interviewing 
proving difficult as the process of interviewing continued, and travel to the homes of 
students requiring a substantial amount of time, a number of interviews were camed out 
by telephone. 
In Study 11 three of the students were interviewed face-to-face in their homes by the 
interviewer and the remainder were interviewed over the phone. In Study IV fifteen of 
the students were interviewed face-to-face in their homes and five over the telephone. 
In this study it was ail-anged beforehand with those students who were interviewed over 
the telephone that when the interview took place they would be interviewed using the 
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telephone and sitting in front of their own computer. These students were asked to 
report or confirm any activity they performed on the CD-ROM when they used it. On 
the other end of the telephone the interviewer sat with a computer, mirroring the 
student’s actions. 
In the case of both interviews carried out face-to-face and over the telephone, consent 
was sought for the interviews to be recorded on audiocassette and in all cases this was 
granted. Considering the exploratory nature of the interviews, all dialogue between 
interviewer and participants was recorded onto audiocassette. Oppenheim (1992) 
supports the recording of interviews on the basis that much of the information will 
escape the interviewer during the actual interview process. Also, a permanent record of 
the dialogue that occurred serves not only to aid the recall of detail and subsequent 
analysis made by the interviewer, but also allows other parties to examine the dialogue. 
4.3.9. Timing and Behavioural Opportunity 
One of the important factors that had to be considered in planning the programme of 
research was the timing of the four investigations in line with the start and the end of the 
course, vannus assessments and most impoi-tantly the use of the CD-ROM. The 
Biology, Brain and Behaviour course begins in February and ends in October. To 
cstablish the learning strategies of students at a time far enough into the course when 
routine in study behaviour had been established, most of the testing took place half way 
through the course or after the final exam assessment. This limited the amount of time 
allowed for each investigation and meant that the four studies were carried out over a 
period of two years with two separate intakes of students on to the course 
In Study I it was important to establish the learning strategies of students at a time when 
a routine in study behaviour had been established but also allowing enough time for two 
questionnaires to be sent to students. To this end the students were sent Questionnaire 1 
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half way through the course in  June of 1998 and Questionnaire 2 in August. The 
interviews comprised Study I1 took place between November and December of the same 
year. 
In Study I11 again a questionnaire was sent to students, this time to the 1999 intake for 
the course. The questionnaire was intended primarily for users of the CD-ROM. It was 
sent to students in July after consultation with the course team about the point in the 
course where it was predicted that most students would have used the CD-ROM for an 
extended period of time. Again, in Study IV, the questionnaire was followed by a series 
of interviews with students starting in October and running up to the Christmas period 
of 1999. 
4.4. Analysis of questionnaire data 
This section details how the questionnaire data collected from Study I and Ill was 
analysed. The MSLQ data collected from Study I was mainly analysed to test the 
reliability of the questionnaire. In Study 111 the development of a novel questionnaire to 
measure computer and CD-ROM related behaviour led to Factor Analysis and Item 
Analysis being used to identify sets of responses that could be interpreted as evidence of 
strategic behaviour. The rationale for these analyses is also reported in this section. 
4.4.1. Reliability 
One of the pi-pnses of Study I was to show that a modified version of the MSLQ 
retained its reliability when tested with a sample of UK students studying at a distance. 
By showing that the MSLQ was reliable, the remainder of the research programme 
could use its underlying conceptual framework to frame the examination of students’ 
computer-based behaviour. 
Generally, two aspects of reliability can be examined statistically: internal and external. 
In the case of the MSLQ, the former refers to the degree to which the different items 
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that comprise each of the subscales are scored consistently. External reliability is often 
referred to as test-retest reliability. It is established by correlating the responses of a 
group of subjects to the same measure on two testing occasions. 
Cronbach’s alpha was used to check the internal reliability of each of the subscales; that 
is, the degree to which the different items that comprised each of the subscales were 
scored with consistency. Cronbach’s analysis is most commonly used as an indicator of 
internal reliability in psychometric measures where items are measured along a scale. A 
figure of 0.7 is generally accepted as a good indicator of reliability (Kline, 1993). The 
reliability of the factors that emerged from the questionnaire in Study I11 was also 
checked using Cronbach’s alpha. 
4.4.2. Factor Analysis 
Essentially, Factor Analysis can be thought of a method that reveals the relationships 
that exist between sets of items in  a test. The basis of the analysis is the notion of 
factors, hypothetical constructs that provide an account of the correlations between a set 
of variables. The technique was used in Study 111 to reveal if strategic behaviours 
emerged from the questionnaire and if these could expand on the findings of Srudy 11. In 
analysing the questionnaire data from Study 111, three separate Factor Analyses were 
performcd, one for each set of items be!icved to measure Motivation, Cognitive and 
Tool Management strategies, 
There are essentially two ways in which Factor Analysis can be used, as an exploratory 
technique, to examine a previously untested set of variables for their underlying factors, 
or to confirm the existence of factors that have been derived in previous testing 
occasions. This section deals solely with Factor Analysis as an exploratory technique as 
this reflects its use in Study 111. 
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Essentially there are five stages involved in carrying out any exploratory Factor 
Analysis. Firstly, all items in the set being analysed are correlated with one another. 
Secondly, a particular method is chosen to determine the factors that account for the 
relationships between items. Thirdly, a decision has to be made about the number of 
viable factors to consider and their nature, either related or unrelated. Then this 
specified number of items is ‘rotated’ to determine which items relate to what factors. 
Finally, on the basis of which items load on to particular factors, the factors can be 
named. 
A number of different Factor Analytic methods exist and in the case of Study 111, it was 
decided that Principal Components would be the most appropriate analysis. The main 
advantage over other techniques is that i t  assumes that each item included in the 
analysis has the initial potential to load on to a particular factor. In part, confidence in 
adopting this method was based on the fact that the items in the SPOTLITE 
questionnaire were adapted from statements related to the use of learning strategies in 
Study 11. Thus, there was an initial belief in all the questions’ ability to elicit responses 
that could he used to measure the strategic behaviour. 
Having carried out the Principal Components it was then necessary to decide the 
number of factors to extract. Two commonly used criteria were applied, firstly pre- 
rotation factors had to have Eigenvalues greater than 1 and then a Scree test. essentially 
a graph of the Eigenvalues, was also produced. The Eigenvalue is essentially a 
reflection of the variance explained by the unrotated factor. In a set of unrotated factors 
these values decrease as the number of factors increase. However, this method can lead 
to the number of rotated factors being overestimated. To that end the Scree test was also 
used to determine the number of factors to rotate. 
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In this technique developed by Cattell (1978), a graph is constructed of the unrotated 
factors and their corresponding Eigenvalues. The number of factors to be rotated can be 
determined by where the line of the graph changes slope. This adjustment in the line’s 
direction is quite evident because the Eigenvalues of the first few unrotated factors 
produce a distinct gradient to the plateau shape of the line produced by latter unrotated 
factors. In Figure 4.10 below, taken from the Scree test of a selection of items used in 
Study 111 the X axis of the graph represents factors/components. The line mapping these 
factors against their Eigenvalue changes gradient at the fifth factor but, because this 
factor has an Eigenvalue less than one, four factors are considered worthy of rotation. 
Figure 4.9: Scree Plot of potential factors Cognitive Items used in Study 111 
Having determined the number of factors, their nature also needed to be considered. 
Two types of factors can be extracted. Factors can be orthogonal or oblique, i.e. 
unrelated or related factors. It was decided to extract oblique factors rather than 
orthogonal factors for each of the factor analysis carried out in Study 111. This was 
because it was assumed that, consistent with the findings from Study I, that there would 
be a greater likelihood of strategiedfactors in the same class correlating with one 
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another. Therefore having decided to extract oblique factors, the most suitable method 
of rotation is Direct Oblimin. 
Rotation produces a series of correlation between questions and factors, referred to as 
factor loadings. By examining the table of factor loadings produced for each set of 
items, it was possible to determine the nature of the factors, or strategies, that arose 
from each set of items. 
A factor loading is produced for each item and each factor, thus for each item in the 
three Factor Analyses reported in here, there would have been four factor loadings. The 
highest figure determined which factor an item loaded onto. However, a significant 
factor loading was needed for an item to be considered successful in loading on to a 
particular factor. Based on the size of the sample, a factor loading of OS/-0.5 or above 
was considered to be significant (Hair, Anderson, Tatham et al., 1984). The factor 
loadings appear as both negative and positive figures, but these have no bearing on the 
nature of the factors themselves, the interpretation of a factor being significant is all that 
can be achieved from these figures. 
Examining the questions that loaded on to a particular factor comprised the final process 
of identifying the factors as strategies. These factors are discussed in detail in Chapter 6 
that reports on Study 111. 
4.4.3. Item Analysis 
Item Analysis is used to select questions or items from an untested questionnaire or 
survey that form a homogenous discriminating scale (Kline, 1986). In Study 111 Item 
Analysis was used to determine which items to include in the three Factor Analysis 
described in the previous section. 
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The procedure involves the computation of two figures: the correlation of each item 
with the total score and the proportion of participants who answered each item with the 
keyed response (Kline, 1998). The keyed response is the reply expected in relation to a 
question if the respondent identified with, or demonstrated, the behaviour or processes 
measured by the overall test. Thus, if asked to respond to the statement ‘I want to do 
well on the course’ as part of a test examining motivation to study, the answer of ‘yes’ 
or a high score on a Likert scale would be the keyed response. 
There are essentially two main methods of calculating the correlation of the item with 
the total score, firstly, Pearson’s product-moment correlation, which is advised when 
questions are responded to on a Likert scale (Nunnally, 1978). However, correlation 
conducted using a scale that offers a mid point of no opinion should be considered with 
caution since the scale should offer a single continuum of behaviour rather than two that 
extend from the midpoint to each extreme. Kline (1986) advocates the use of a second 
method - point-biserial correlation. This is an adaptation of the correlation method to be 
used with items with a dichotomous response scheme, e.g. yesho, truehntrue. The 
method also dlows items that are answered on a larger scale to be reduced to a 
dichotomous scheme of keyednon-keyed response. The main advantage of this method 
is that it iiidkes no assumptions about the distribution of scores being normal, unlike 
Pearson’s correlation. In Study 111 both types of correlation are presented for each item 
to allow comparison of the two methods. 
At their strictest, the guidelines for Item Analysis dictate that a question is believed to 
be an acceptable measure of the test, firstly, if the item correlates highly with the total 
score of the items (Kline (1998), suggests that this correlation should exceed 0.3). 
Secondly, a keyed response should be reported by 20% to 80% of the sample. This is to 
maximise the discriminating power of the test because if the keyed response was made 
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by a lower or higher proportion of the sample then it would essentially be making no 
discriminations at all. 
Generally, Item Analysis is considered an efficient and reliable technique for 
establishing a homogenous discriminating scale, however, a general criticism can be 
directed at its dependency on the correlation statistic. There is the potential for a 
statistical artefact to occur. That is, where a large proportion of the questions in the test 
did not measure what they were intended to in the first place, they would still correlate 
with the total score of the items. 
Even when the Item Analysis can be considered to identify items that collectively form 
a homogenous test, there is a chance that the items are not factorially pure. That is, the 
items could relate to more that one factor. For this reason, Nunnally and Bernstein 
(1994) argue that Item Analysis should be followed by Factor Analysis to ensure the 
factorial punty of test. Having detailed the analysis of the questionnaire data used to 
examine the learning strategies of students, the next section details the nature of the 
qualitative analysis canied out for the interview data collected in Study I1 and I\’. 
4.5. Analysis of interview data 
In terms of educational research, Cohen and Manion (1994) advocate a 
phenomenological approach to the analysis of interview data. They draw on the 
guidelines for analysing interview data proposed by Hycner (1985). This set of 
guidelines is not meant as prescriptive and both sets of writers acknowledge that there is 
no single convention to dealing with this form of data. Rather, the approach to analysing 
interview dialogue is determined by the research aims and to an extent by the data itself. 
The analysis of the interview data collected in both Study I and I1 involved a recursive 
process of reducing and interpreting the data collected from individuals and the samples 
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interviewed. The outcome of this process in both studies was a series of goal driven 
behaviours and practices that were identifiable as strategies. This method could be 
described as phenomenological or thematic analysis, but it is more accurate to consider 
it an analysis of the interview data driven by the research question of “what are the 
nature of students’ computer-based learning strategies”. 
Hycner proposes a number of discrete stages in analysing interview data and these were 
applied to the interview data. It is suggested that initially importance is placed on 
processing and interpreting the data collected from each individual and here the analysis 
of a dialogue involves three main stages: appreciation of context, determining general 
meaning and determining themes. The fourth and final stage involves the identification 
of common themes between the various interviews conducted. 
Appreciation of the experience reported by the interviewee is an important part of the 
process since interpreting the data relies as much on skill as an appreciation of the 
context described in the discourse and an understanding of the general context of the 
phenomenon. The decision to study students on the course Biology, Brain and 
Behaviour was in part made because ii presented a context that could be appreciated by 
the researcher. That is, the course was similar to one studied previously by the 
researcher as pait of his undergraduate degree in Psychology. Also, an extended period 
of time was spent becoming familiar with the design and various facets of the CD- 
ROM. 
In the second stage Hycner proposes that a level of general meaning is determined from 
the utterances or dialogue in the interview and that these are sorted into those that are 
relevant to the research question and those that are not. General meaning is determined 
by examining an utterance and identifying the intent or referential aspect of that 
dialogue. 
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In the third stage meanings are classified into clusters of meaning or themes (Boyatzis, 
1998). A theme is described by Boyatzis as a pattern that emerges or is evident in the 
information being analysed. At a minimum it describes and organises various 
observations, at its most extreme a theme can offer an interpretation of the phenomenon. 
For Boyatzis, a particular theme can be based on established theory, prior data or 
research, or emerge from the raw data being analysed. Themes can also emerge from a 
combination of ail these techniques and this was the manner in which themes were 
determined from the data collected in the studies reported here. 
In the analysis of the interview data in both Study I 1  and IV, the processes of 
establishing themes was a recursive process as recommended by Savenye and Robinson 
(1996) and outlined by Aronson (1994). The data was examined and sorted into four 
categories. The first of these related to data collected in the initial part of the interview 
about study of the course. The information collected in the other parts of the interview 
about using the CD-ROM, its features and tools was initially separated into information 
about why the CD-ROM was used. what knowledge related purposes using the CD- 
ROM semed and how its use wits managed in  the time available. These categories were 
based on the motivation, cognitive and resource management classes of strategies that 
srparate the various strategies in the MSLQ framework (Pintrich, 1989; Pintrich, et al, 
1989). The data in each of these themes was then further analysed for evidence of 
specific strategies. Initially, the strategies that were sought were those identified in the 
MSLQ framework for that particular class of behaviour. The data was then searched for 
any discrete behaviour that could be identified as evidence of strategic behaviour. This 
procedure was performed for both Study I1 and IV. 
The final and most important stage recommended by Hycner is a comparison of themes 
across the group of individuals interviewed. This would establish common themes or in 
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the case of Study Il and IV would identify common strategies. A common strategy was 
identified on the basis of two criteria. Firstly, all the dialogues in a study were examined 
for utterances or themes made by two or more students. Secondly, because strategies as 
constructs typically represent a continuum, behaviour or reports from different students 
that were conflicting but mentioned in the same context of using the CD-ROM were 
also considered as evidence of strategic behaviour. Again reports of these opposite 
behaviours were only considered if made by two or more of the students interviewed. 
This process of identifying strategies was probably influenced by findings from the 
other studies in the programme and the literature that was reviewed. Unfortunately, the 
analysis of qualitative data is prone to such influences and rather than deny them it is 
recommended that researchers acknowledge them and are wary to limit their impact as 
much as possible (Savenye, 1996; Boyatzis, 1998). 
4.6. Summary 
This chapter provides details of the methods used to investigate the strategic behaviour 
of students. In total four studies were conducted. Study I examined the traditional 
learning strategies of students using the MSLQ and the reliability of this questionnaire. 
In Study Il a set of interviews were conducted with students about their use of the CD- 
ROM and from the findings a framework of computer-based strategies was formulated. 
This framework was called SPOTLITE - Study Practices Of The Learner in Information 
Technology Environments. In Study Ill, this framework fed into the development of a 
questionnaire that was used as a quantitative measure of computer-based strategic 
behaviours. In the final study, Study IV, a series of in-depth interviews and observations 
of students using the CD-ROM were used to present a revised framework of computer- 
based learning strategies. 
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These studies, referred to as a programme of research, were also detailed along with the 
rationale associated with their planning and implementation. The previous chapter 
reported on the first of these studies, Study I. In the next three chapters, the core of the 
thesis research is detailed. Each chapter documents the findings from one the three 
studies that examined students’ computer-based learning behaviour beginning with 
Study I1 in the next chapter. 
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5.1. Introduction 
This chapter reports on a study that investigated the learning strategies of students 
learning in a computer-based learning environment. The main aim of this study, Study 
11, was to determine the nature of students’ learning strategies when using the CD- 
ROM. A lesser aim was to determine how these strategies compared to 
conceptualisations of learning strategies used in the study of traditional course material. 
The study comprised a small-scale set of interviews with eight students on the course 
SD206, who completed both questionnaires in Study I and also used the Human Brain 
CD-ROM. The students were interviewed about their use of the CD-ROM and their 
reports of the experience were analysed using a phenomenological analysis. 
In Study I, the MSLQ established the learning strategies of students on the course 
SD206: Biology, Brain and Behaviour when studying traditional course material. The 
study also established that the conceptual framework underlying the MSLQ was reliable 
and could be used as a context against which to compare the computer-based learning 
strategies of students. 
The following sections of this chapter outline the method used to investigate the nature 
of students’ computer-based learning strategies in this initial study as well as the 
findings from the interviews. The implications of these findings are discussed and a new 
framework of learning strategies specific to ;i computer-based learning environment is 
presented i n  the final sections of this chapter. 
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5.2. Method 
5.2.1. The Interview Sample and Participants 
The second questionnaire that was sent to students in Study I asked users of the CD- 
ROM if they would agree to be interviewed about their use of the tool. The 
questionnaire was sent to 250 students and was returned by 96 students. Of these, 45 
indicated that they were using the CD-ROM and 26 agreed to be contacted with a view 
to arranging an interview. In total, eight students were interviewed, two were males and 
six were females with a mean age of 45.4 years (SD=6.9). Table 5.1 provides details of 
the students who agreed to be interviewed. 
Table 5.1: Details of interviewees 
Gender Age Interview Method 
Student 1 Male 46 Face-to-face 
Student 2 Female 43 Telephone 
Student 3 Female 51 Telephone 
Student 4 Female 39 Face-to-face 
Student 5 Female 59 Telephone 
Student 6 Female 43 Telephone 
Student 7 Female 31 Telephone 
Student 8 Male 45 Face-to-face 
5.2.2. The Interview Process 
Study TI started in mid-October 1998 following the completion of the course and exam 
assessment. In August, students had been sent a second questionnaire that asked 
students to provide contact details if they agreed to be contacted with a view to 
arranging an interview about their use of the CD-ROM. 
Originally I t  was intended that all interviewing would occur face-to-face with students 
in their own homes, so as to provide an environment familiar to them in terms of their 
study practices. However, with contact and commitment to interviewing proving 
difficult, and travel to the homes of students requiring a substantial amount of time, it 
was decided to interview some students using the telephone. In the experience of the 
Open University, this practice has proved particularly useful in following up students’ 
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experiences of studying at a distance. Therefore, a number of interviews were camed 
out via the telephone. 
Both face-to-face and over the telephone interviews were recorded with the consent of 
the interviewees. Students were interviewed individually and the interviews lasted 
between 20 minutes to an hour. 
5.2.3. The Interview Schedule 
Both types of interview, face-to-face and telephone, were based on a semi-structured 
schedule of questioning but did not ask students specifically for details of their 
computer-based learning strategies. Rather, it was intended that these processes and 
behaviours would emerge in the analysis of the accounts provided by students about 
their use of the CD-ROM. 
The schedule was designed to be exploratory and, at a very general level, also 
incorporated notions about motivational, information processing and resource 
management strategies. The interview covered five areas of questioning and each of 
íhese examined particular aspects of the students’ learning experience with the CD- 
ROM !see Table 5.2.). These included the general study of the course and use of the 
CD-ROM including its features and tools. 
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Table 5.2: ’ 
Parts 
General experience of the 
course 
General computing 
experience 
General experience of using 
the CD-ROM 
Features of the CD-ROM 
Tools on the CD-ROM 
Other aspects of CD-ROM 
use 
he Interview Schedule 
- 
* 
* Nature of degree 
Aspects 
What they thought about the course. 
Previous experience of studying OU 
courses 
- - Use of course material 
Computing experience 
~~ 
General use of computers 
Time spent using the CD-ROM 
* Use of Instruction Section 
Sections used and most used 
section(s) 
When the CD-ROM was used in 
comparison to the other course 
material 
How the CD-ROM was used with 
the other course material 
Graphics 
Text 
Narration 
Quick Test 
Obiectives 
Organisation of information 
Glossary 
CamerdAlhum 
Notepad - Note-taking 
Printing 
* Problems encountered 
The first part of the interview, the general study of the course, was intended to refresh 
the students’ memories of their experience studying the course, and subsequently, the 
context in which the use of the CD-ROM occurred. It was also intended that this initial 
set of questioning would make the student comfortable with the interview format and 
procedure. The actual questioning concerning the study of the course concentrated on 
how difficult the individual found the course and how it related to their previous study 
of OU courses. 
The second part of the interview, which examined the student’s general use of the CD- 
ROM, was introduced by examining their general level of computer expertise and 
experience prior to using the CD-ROM. The students were then asked about their 
reasons for using the CD-ROM in light of the fact that it was an optional piece of course 
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material. They were asked to estimate the time they spent using the CD-ROM either in a 
single session or overall. This part of the interview also determined which sections of 
the CD-ROM the students had used, along with when and how they had used them. 
In the third part of the interview the students were asked various questions concerning 
the features of the CD-ROM. A feature was determined as a common aspect of each of 
íhe various sections on the CD-ROM, that is, animation, text, narration, 3-layer 
structuring of information, Quick Test facility and the Objectives. 
The fourth part of the interview investigated the use of various tools included on the 
CD-ROM: the glossary, carnerdalbum and Notepdd facility. The final part of the 
interview examined activities such as note-taking, printing and whether any problems 
occurred in using the CD-ROM. This part also gave students an opportunity to make 
any comments about the CD-ROM or about using the tool which they felt had not been 
covered in  the interview. 
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5.3. Use of the CD-ROM: questionnaire findings 
This section concentrates on the responses of the eight students to Part B of the second 
questionnaire used in Study I. This part of the questionnaire was directed specifically at 
users of the CD-ROM. The questions focused on three main areas of the computing 
experience: general experience of using computers; general experience of using the CD- 
ROM and their experience in using the various features incoiporated into the tool. This 
data is presented here to frame the next section of the chapter that presents the findings 
from the interview data 
5.3.1. General Computer Use 
Table 5.3: General Computer Use 
Had they Time (in 
used a hours) spent 
computer using CD- Where 
prior to Was this the ROM did they 
using the Where did they tïrst learning ( 2  months use the 
CD- generally use a How often was the experience with before CD- 
Student ROM computer computer used a CD-ROM interview) ROM 
1 Yes Home & Work Daily Basis Yes 2 At home 
2 Yes Home & Work Varied Yes 4 At home 
3 No Not often at all Yes 4 At home 
4 Y es At home Daily Basis Yes 4 At home 
5 Y es At home Varied Yes 14 At home 
6 Yes At home Daily Basis Yes 30 At home 
I NO Not often at ali Y es 25 Other 
8 Yes At home Daily Basis Y es At home 
Two of the eight students who were interviewed had never used a computer prior to 
using the CD-ROM (student 3 and 7) see Table 5.3. Students 4, 5, 6 and 8 reported 
using a computer at home, whilst student 1 and 2 reported using a computer at both 
home and work. Four of the eight students used a computer on a daily basis (students 1, 
4, 6 and 8) whilst students 3 and 7 reported not using a computer often at all. For all 
students this was their first experience of using a CD-ROM in their study of OU course 
material. Students 5, 6 and 7 reported spending the most amount of time using the CD- 
ROM, with student 6 reporting 30 hours of use, whilst students 1, 2, 3 and 4 all reported 
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spending less than 5 hours. It should be noted that these reports of the time spent with 
the CD-ROM were made at the time of completing the postal questionnaire, 
approximately two months before the students were interviewed. This use may have 
increased for some of the students by the time they came to be interviewed. With the 
exception of student 7, all the students used the CD-ROM at home. Student 7 reported 
in the interview that she had used the CD-ROM at her father’s house. 
5.3.2. General Use of the CD-ROM 
Table 5.4 details the various sections that the students reported using approximately two 
months before they were interviewed and what role the sections they used played in 
their studies of the course. The way in which the sections were used may have altered 
by the time the interviews were conducted but this early set of reports stili allows an 
examination of how the CD-ROM was used. In Part B of the second questionnaire, the 
students were asked how they had used each section of the CD-ROM in the time since 
they had received the CD-ROM. The student were asked to choose from the following 
options: as an introduction to the content of the section, i.e. an initial tutorial; for 
revision; as a reference source to subject matter in the other course materials; or as a 
means to learn about the content of the section. It is worth noting that students were 
given no instructions on precisely how the CD-ROM should be integrated with the 
study of other course material instead i t  was highlighted that study of the CD-ROM was 
optional and not mandatory 
With the exception of students 3 and 4, in about the four months the students had had 
the CD-ROM they made use of all the sections it included. Primarily, this was as an 
introduction to the subject matter included in each of the sections. Students 6, 7 and 8 
reported quite similar behaviour in that they used all the sections on the CD-ROM for 
revision and referencing. Interestingly, only students 5 and 6 reported using all the 
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sections as a means of learning about their subject matter. Student 1 reported using all 
the sections of the CD-ROM but only as an initial tutorial. 
Table 5.4: Use of Sections 
To learn about 
Student Initial tutorial Revision Reference section 
Cerebral 
1 All ....................................................................................... 
Cortex 
2 * Ail Vision Overview 
* Handson 
the brain 
Spinal * Cerebral 
Cord Cortex 
....................................................................................... . Overview 
Cord 
3 * Spinal 
.........~~~~~................~~~~..................~.................~~~.~............ - Cerebral 
Cortex 
4 . Overview * Vision 
* Hearing 
* Speech ........................................................................ ...... 
Spinal 
Cord 
5 * All . Vision . All 
Handson 
Hearing 
Students were also asked about how the CD-ROM compared to the other course 
material, that is course texts and video (see Table 5.5). The course texts form the 
principle source of study material for students on the course but a video is also provided 
which alluws students to see graphic representations of neurophysiological structure and 
functioning. In comparing the amount of time spent studying the CD-ROM to the other 
course material, both the texts and the video, the responses of students were quite 
varied. Students 1 and 8 reported the time spent with the CD-ROM as being less; 
students 3 and 7 as more; and students 4 and 6 as the same. Generally, most of the 
students thought the CD-ROM was either betier f o r  some topics or better overall in 
comparison to the course texts. In terms of the video, only student 3 considered this 
form of presentation nor as good as the CD-ROM, students 1 and student 6 considered it 
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the same, students 2, 7 and 8 considered the CD-ROM berter for some topics, whilst 
students 4 and 5 considered the CD-ROM berrer overall. 
Table 5.5: Comparison of CD-ROM to other learning mediums 
Amount of time spent 
Studying CD-ROM Studying CD-ROM 
compared to books compared to video 
studying the same 
Student material with CD- 
ROM compared to 
bookslvideo 
1 Less Better for some topics Same 
2 Better overall- Better for some topics 
3 More Better overall Not as good 
4 Same Better overall Better overall 
5 Better for some topics Better overall 
6 Same Same Same 
I More Better overall Better for some topics 
8 Less Better for some topics Better for some topics 
5.3.3. Features of the CD-ROM 
The questionnaire also explored what the students thought about some of the common 
features of the CD-ROM (see Table 5.6). A feature in this context could be considered 
an aspect common to all the sections on the CD-ROM, for example the organisation of 
the information into layers (see Chapter 4, Figure 4.5 page 79) or the common 
occurrence of graphics. 
The students were asked how limiting they found the 3-layered structure. Student 3 
found this organisation very limiting and student 7 found i t faid))  limiting. However, the 
other siudeiils i-eported ilia1 i t  was 7iOt very limiting with student 1 reporting it  as tiof at 
ail limiting. What students found limiting or valuable about the organisation of the 
information was not explored in further details using the questionnaire but was 
addressed in the interviews. 
In terms of using the Index/Map system to explore the CD-ROM, student 3 was the only 
student to report using this feature constantly. Students 5 ,  6 and 7 reported using it to 
explore the CD-ROM most of the time and students 2 , 4  and 8 some of the time. 
In terms of the amount of text included on the CD-ROM students 3, 5 ,  6 and 8 reported 
that the amount of text was about right, whereas student 2 and 4 indicated that it was 
too much. Most of the students (students 2, 5 ,  6, 7 and 8) thought that the amount of 
narration on the CD-ROM was abour right but students 1, 3 and 4 thought that the 
amount of narration was roo little. All eight students thought that the amount of graphics 
on the CD-ROM was about righr. In terms of the video content on the CD-ROM 
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students 2 , 4  and 8 believed that there was too little whilst the remainder of the students 
reported that the quantity was about right. 
Table 5.6: Features of the CD-ROM 
Was the 
How limiting Indeflap 
was the 3- used to 
layered explore the Amount of Amount of Amount of Amount of 
Student structure 
1 Not at all 
2 Not very 
3 Very 
4 Not very 
5 Not very 
6 Not very 
I Fairly 
8 Not very 
CD-ROM 
Not very often 
Sometimes 
Constantly 
Sometimes 
Mostly 
Mostly 
Mostly 
Sometimes 
text 
Too little 
Too much 
About right 
Too much 
About right 
About right 
Too little 
About right 
Narration 
Too little 
About right 
Too little 
Too little 
About right 
About right 
About right 
About right 
Graphics video 
About right About right 
About right Too little 
About right About right 
About right Too little 
About right About right 
About right About right 
About right About right 
About right Too little 
5.3.4. Summary of questionnaire findings 
In the questionnaire, most of the eight students interviewed indicated that they were 
experienced computer users prior to using the CD-ROM. The students differed 
considerably in how much time they spent using the tool, although a general distinction 
could be made between moderate and extensive use of the CD-ROM. The students also 
varied in  terms of what sections of the CD-ROM they used and what role these sections 
played in their general study of the course material. Overall, the CD-ROM was 
considered more favourably than other learning tools in its presentation of information 
and its features, in terms of text. graphics and narration, were considered satisfactory. 
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5.4. Use of the CD-ROM: interview findings 
This section presents the findings from the interviews in terms of each of the five parts 
of the interview schedule: the general study of the course; general use of the CD-ROM; 
the features of the CD-ROM; use of the tools on the CD-ROM and activities whilst 
using the CD-ROM. These findings are discussed in more detail in the final discussion 
section of the chapter that also considers the framework of strategies that emerged from 
the thematic analysis. 
5.4.1. General study of the course 
All the students had previously studied Open University courses either from the natural 
sciences, most often Biology, or social sciences, most often Psychology. The number of 
courses they had studied vaned but in the cases of students 4, 6 ,  7 and 8 Biology, Brain 
and Behaviour was one of the final courses the students would be studying to complete 
their degree. In all cases, this was the only course being studied in the academic year 
running between February and October. The course was described as challenging by all 
eight students, both in terms of workload and content. Students 6 and 7 commented that 
the difficulty of the course was eased to a certain degree by their previous study of 
biology courses. This was supported by students 2, 4, 5 ,  and 8 who had previously 
studied mainly social science courses to gain recognition of their final degree by the 
British Psychological Society 
5.4.2. General use of the CD-ROM 
The second part of the interview dealt with the general use of the CD-ROM including 
students’ reasons for using the CD-ROM, the time they spent using the CD-ROM and 
what sections they used in that time. 
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Reasons for using the CD-ROM 
The CD-ROM was an optional part of the course material; no student was obliged to use 
it, even though all the students on the course were provided with a copy. Three main 
responses were given when the interviewees were asked why they had used the CD- 
R O M  the value or novelty associated with computer technology (students 1 and 5); 
secondly, an expectation that it would be beneficial to the study of the course as 
reported by students 5, 6 and 7; and finally, some students (students 2, 6, and 7) 
reported using the CD-ROM because i t  was available as part of the course material. 
Student 4 reported travelling for more than three hours to her father’s house to use the 
CD-ROM because, like other students, she believed i t  was beneficial to the study of the 
course. 
Time spent using the CD-ROM 
Rather than give a total estimate of the time spent using the CD-ROM, most students 
reported that they spent approximately one-to-two hours using the CD-ROM every 
week. For many students the CD-ROM was studied in  isolation from the other course 
material. In the transcripts it is possible to distinguish between time that was spent on 
the information content of the CD-ROM and time spent on learning or problem solving 
the technical aspects of the CD-ROM software and the computing equipment used to 
run it (students 1, 6 and 7). For many students, the majority of the time spent using the 
CD-ROM was devoted LO lhc content (see example of dialogue with student 5) 
Studeiit 5:  [tinre spent rising die CD-ROM] was in firs and sturrs..l didn? you know di> a bit U 
week ... once I sat at it I stayed there f o r  some time 
Intetviewer: Were you quite attentive to ihe nmoir~it oftiine you were spending with the CD-ROM.” 
Student 5: Well aot when yoir are there because you teiid to sii f o r  hours without renli~iiig time 1.y 
going so you are hooked it leads you o11 to anoilier bit and you carry on. So I didn’t sny I urn goirlS 
io irse itfor on hour becnuse I could be there for three 
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This part of the interview explored whether the students had used all the sections on the 
CD-ROM. It also examined when the students used the CD-ROM in relation to the 
other course material, that is, before, during or after (see Table 5.7). Most students 
reported exploring all sections of the CD-ROM (students 2, 4, 5 ,  and 6) .  This was not 
the case for students 3 and 8. However, student 3 claimed that she felt “incapable” of 
using all the sections, that she lacked the computing expertise to go through all the 
sections. The student did report that she would have liked to have made all of the 
sections and, even though the course had finished, intended to return to the CD-ROM to 
examine it to a greater extent. Student 8 reported that, primarily, issues related to time 
management prevented him from examining the CD-ROM in full. It is interesting that 
the three students who reported using the CD-ROM from the moment it arrived 
(students 4, 6 and 8) used the CD-ROM to different extents. The reports of students 6 
and 8 indicated a “window shopping” behaviour, where the initial exploration .of the 
CD-ROM’s content is a cost assessment exercise to determine what aspects would be 
useful to the study of the course, and illustrative quotations from one of these students’ 
transcripts are given below: 
Inten,iewer: Did you look at all the sections on the CD-ROM? 
Stirdent 8: I didn’t look at all rhe sections. no. I briefly glanced through rhein, I gut the feel for  the 
CD. Dirt the niain areas that I concentrated on were the structural areas and the, I think, tit the 
renson areas... 
Interviewer: And when was it that you actually came to use those sections? 
Sriiderir 8: It was a bit of having a look at  it beforehand f o r  general interest, and as  a refresher, 
and also combining it with the text book open beside of irte with the appropriate sub-heading 
highlighting what I was actually looking at on my PC screen ... I think time constraints probably 
prevented nie froin getting too involved with rhe CO, becawe,  you know, I was doing a lot of 
reading at  the sante tinte. And I think reading at a greater depth, so to speak, you know, would 
have doubled up on what I was reading in the text books, perhaps. I did think that was the case on 
one or  two occasions, when I did look at  the more advanced areas. 
Table 5.7: Use of all sections and use in relation to other course material 
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All sections Use of sections in relation 
Student used to other course material 
1 
2 Yes Midst 
3 No DuringIAfter 
4 Yes 
5 Yes After 
6 Yes Befor f lur ing  
7 MidstIAfter 
8 No BeforflurindAfter 
5.4.3. Features of the CD-ROM 
The third part of the interview explored students' use of and thoughts concerning the 
various features on the CD-ROM. A feature was determined to be a common aspect of 
each of the various sections on the CD-ROM, that is, graphics, text, narration, 3-layer 
structuring of information, Quick Test facility and the Objectives. It was interesting that 
as the interview shifted to examine these features, students started to refer to behaviours 
that could be interpreted as cognitive learning strategies 
Graphics 
The CD-ROM made use of two types of graphic: static imagery in the form of diagrams 
or photographs and animated sequences. Two students (students I and 3 )  reported not 
being able to view the latter type of graphics either because of technical problems or 
hardware related incompatibilities. For most students the importance of the graphics 
was apparent. Student 1 indicated a particular expectation about using the graphics on 
the CD-ROM that could be considered a combination of two cognitive strategies - 
organisation and elaboration. The student also commented that he felt the CD-ROM 
failed in this respect (see excerpt below): 
Student I :  What I would like to have done is use the images, the ,.ideo part of it, as a kind of 
merital note to hang the fe.rt on, the text both f rom the CD ROM and the te,yt f rom the prinred 
material. so. you knows, $you can 'tfiml one way into it, you can firid anotlier way into it, and then 
you can use that as a mental note, as [ i n  aide memoir, and I didn't think i f  worked like that, I 
didn ' I  think it worked like that ai all, f o r  me. 
I How did you make use of the images in that current format, did you use them at all? 
PS Well, I looked through theiri, but I wasn't motivated to use them i11 the way that I rliiiik that I 
would have liked fu have done, and I don't know w l d i e r  or  iiot tirut's because rlzey were oat of 
balarice with the text, as f a r  as I +vas concerned, or  whether or  not by that stage I 'd  got j us t  too 
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p****d off witli the whole deal, you know, bui I do tliiiik tkat if it liad been better written i would 
have used if more, and also used tlie text as  a visunl aid, sorry, I mean used the images as a visual 
aid, arid I never saw any of the uriirnnted graphics at all because I kept coming up with the 
Shocknnve error and there's no doubt about if. i'ni running the latest version of Shockwave. and 
all that kind of stuff: but i never did see those aninured grapkics. 
This was probably the most critical comment passed about the CD-ROM. 
A number of other students (students 2, 3, 4, 7 and 8) also described a cognitive, 
knowledge based strategy being used to study the graphic content of the CD-ROM. 
Commonly, these students described using this form of content to clarify, organise or 
elaborate upon the information from other course material. 
Studeiir 7: it made things clearer ... sonle of the pathways [referencing physiology] ... it was difiicult 
to see where they were f rom tlie books in your inind,..agnin it was back down to the long 
words ... looking at the CD-ROM with diagranis and tke differetit colours helped, if wus easier to 
follow.. .it explained things simpler 
Interviewer: Did you have those dingranis on the videotape? 
Student 7: Yes we did but i think it was tlie fim of iisirig tlie CD-ROM tliai got you into if a bit 
more ... also with the video stopping and rewinding isn't quire as easy as clicking o11 a bit of the 
picridre 
Interviewer: What was thefirri aspect f o r  you? 
Stirdent 7: I tliirik if was the rioielry really ...h. irh the hands on the brain part I spent quite some 
tiiiie playirig with if. runiirig it around wheri I didnY really need to ... because you are tkere playing 
bviih you are gettiiig it into your iiiirid and the picrures rhere nre (siored1 longer.. .Iflie inrages nnd 
the ),ideo aiiiniafiori] were both brilliniit because you could see i f  arid see if falling into place ... l 
liked seeing how the brairi built up and how it ullfitted together 
Iriten,iewcr: How did the irriages and diagranrs compare to those iri the course ferfs or tke  video? 
Studcrit 7: From the r u t  coilires sonictinies it ivns dificirlt to wse yoirr iiiingirintioi~ to see what it 
would look like f rom tlie oilier side or  even how the picture was built up ... some of the CD-ROM 
graphics birilt up step-IJy-step so you could see wliiit was underneath eacli other as opposed to just 
oiie picture and work it out for  yourself. 
Student 4 and 6 provided two contrasting comparisons of the graphics on the CD-ROM 
to those in the other course material. In the case of student 4, the organisation of the 
images and the presentation of the images on the CD-ROM was commented upon more 
favourably than the presentation of graphics on a video which also formed part of the 
course material. However, student 6 stated a preference for the presentation of graphics 
in the other course material, claiming she had a general dislike for the presentation 
format of computers. 
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Narration 
The narration on the CD-ROM, essentially a sound file, was set to start playing 
immediately on the screen that it occurred. Although students were able to replay the 
narration once it had stopped there was no way of stopping the file once it started 
playing. This and the length of narration files imtated some students (students 2, 7 and 
8). Student 7 and 8 elaborated on the negative aspects of the narration on the CD-ROM. 
Stiiderrt 7: ftlie narration] gol on my nen'eF sonretinie.r &era while ... bni it um quite good f u  have 
it there because sume ofrhe pronunciation obviously became clearer to hear somebody else say it 
rather than t y i n g  to read it out of the books ... but the audio cassettes and the video helped with 
that as  well. 
laterviewer: So uhy did it get on your nerves? 
Student 7: Sornetirnes if seenied to go on for  toa lung ... as  if it uere  being read f rom a book ... its 
difficult to say...$/ was reuding ir I might liave skipped a liiile bit I think that's the thing but ifyorr 
ure listeriirig to someone you haw to sit and iisrcn until they arefinislied and you carit just skim 
rlie bit you %'ant 
Inien,iewer: Is that die way you went rhrough the traditional course nraterial? 
Student 7: Not ai the beginning because I teiid to read the books quite rhoroughly to start with but 
f o r  the revisiori purpose and mosi o f the  CD-ROM was revising what I had done in the books ..fo r 
revisiun you da teiid io skini tlirougli and pick out the key words that yoir need and he u a s  just 
goirig o w r  and explaining over njord s... I was thinking come un leis just ger ro it. 
One positive feature of the narration mentioned by student 7 was that, in some 
circumstances, i t  helped with the pronunciation of technical terminology related to 
biological structures or functioning. Student 4 also made positive comments ahout this 
aspect of the narration. Other students (studqntsl, 3, 5, 6 and to a certain degree 8) also 
reported liking the narration feature. 
It is interesting to  nnte that student 6 again makes a comparison of the narration on the 
CD-ROM to the other course material, just as she did with the graphics. This may 
indicate a facet of the window shopping behaviour, where part of the cost assessment 
exercise is in part a comparison of which medium, computer-based or non-computer- 
based, is a better reference source. 
Interviewer: Did the narration help you study for ille course? 
Student 6: Yes ... in much the sante way the TV and cassettes ...y ou listened you made nates and 
played back ... I used the riarraiiun in rnucli ille sanie way I used the audio cassettes 
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Text 
Study at a distance at the OU has at its core learning via course texts. Text was also 
included on the CD-ROM but it did not dominate the delivery of the material. 
Generally, text appeared in separate windows, to offer explanation of biological 
functioning or the relationship between various biological structures and processes. 
Also, text occurred in the form of text-hotspots, essentially links from diagram labels to 
more elaborated descriptions of that label. The comments about the text on the CD- 
ROM were generally positive. Students 1 and 5 stated that they would have like to have 
seen more detailed information in the text windows and hotspots, but generally the other 
students were pleased with the amount of detail included in  the text. To a certain extent, 
the students differed in how they reported using the text i n  their study of the material on 
the CD-ROM. For example, students 2, 5 and 8 used the text to clarify and support the 
information that appeared in the course texts. Student 4, however, reported that with 
greater experience of using the CD-ROM she became more selective in terms of what 
text she read or attended to. For student 7, the text hotspots were an important feature in 
using the CD-ROM in that they indicated areas of the subject matter that she believed to 
be important. In contrast, student 6 reported making little use of the hotspots 
Strident 7: I liked the hotspots that wns part of the fini of it ogairi ... it highlighted areas that 
obi,iouJl? were iniportoiit oilier wise the>1 worildn't hove been there ... I particiilarly liked the idea 
of different colours IO say you had beeir there because at die start I kept on going to snine ones 
all the time ... bin tlmt was me not reinernbering I hnd been there ... they were qriite irseful iri 
highli,cliring meus i should pay more attentiori to 
1ntemien.er: Was ir picking up iilfornrnfion that .voir poxsibl? skipped in the other te,rts? 
Student 7: Yes certainly ... on one or two occasions there things that I though 'ooh I didn't realise 
that f rom the [coarse] texts or even from the i d e o ,  I somehow missed i f  
Student 8: I I thought if supported, you know, it was brief enough to read and compare if with the 
visiial iniage. I was also ... I also found that I was making comparisons n,ith whar was written o11 
the screen with what was written in the text books. Yes.. .if represented it quite well. 
Interviewer: Wheii you were making those kirid of comparisons were you comparing priniarily 
information on the screen to the book or the other way around, would you fake the information 
f rom the book and compare i f  to that on the screen? 
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Student 8: Probably a little bit of both actually. I don’t think I favoured one or the other, I kept ii 
pref iy  much down the middle, I think. on most occasions. 
Quick Test Facility 
Student 1 was the only student out of the eight not to have used the self-testing system 
of questions on the CD-ROM. Two of the students reported using the Quick test facility 
for revision (students 2 and 4) and in particular student 4 reported using the questions 
more towards the end of the course specifically for revision. For student 3 a positive 
aspect of the questions included on the CD-ROM were that they were easier to 
understand and presented in plainer language that those that appeared at the end the 
course text chapters. For students 5 and 7 the questions served as a gauge of what they 
had learnt from the CD-ROM, with student 7 reporting that answering the questions 
correctly served to boost her confidence in understanding the material. In contrast 
though, student 6 reported that not being able to answer the questions correctly led to 
her becoming confused about what she had learnt and overall did not see great benefits 
to their inclusion on the CD-ROM when i t  came to her own learning experience. 
However, student 6, along with student 7, reported going back through the material on 
the CD-ROM when they did get an answer to a question incorrect. 
Objectives 
Learning objectives are a common feature of the required reading material, appearing at 
the end of each chapter of the course texts. Questions about the objectives that appeared 
on the CD-ROM for each section prompted some interesting findings about how these 
were used with the course texts and how this behaviour also transferred to the CD- 
ROM. Student 1 reported not using the objectives that appeared on the CD-ROM at all, 
instead he reported behaviour similar to that of students 6 and 8 in their use of the 
various sections, that is, “window shopping”. Three other students (students 4,6, and 7) 
also reported not using the objectives and they all explained that this was because they 
rarely examined the objectives in the course texts either. Student 4 talked about setting 
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her own objectives for each section rather than following those prescribed by the CD- 
ROM, again this reflected her behaviour in studying with the course texts. In contrast, 
students 2 ,5  and 8 reported that the objectives on the CD-ROM actually helped to guide 
them through the various sections of the CD-ROM 
Student 8: I used the objectives as  a sort of introduction to the area that was going to he 
presented, yes. 
Inremiewer: So you looked at  t h e  before you looked at the seciioti? 
Student 8: Yes, oh yes. Well, initially I did, and then as I became more conipetenr with the CD, I 
was going straight into the area that I particularly wanted to look at, whether it was a sizable 
area or  a smaller area, I was using if like any oilier interactive CD really, that I've got others in 
rriy collection. 
Iiitewieu,er: So did the objectives help guide you through the sections? 
Stiidenr 8: I thought so, yes. Once I was au'nre of what they were staring so to speak, once I got a 
grasp of that I. as I say, I uns confidenily going info the other ... I "as using the i0de.r on the CD 
more tliaii going into the major headings, arid I was going into the index listing and Irigliligliiirig 
particiilar areas arid going straight into that come the end. I found that quite, you knou,, more 
useful to rrie in fact  than sori of wading tlirougli iridiiidirnl sub-sections. You know, there was aii 
index column, you knou. that you coirld sort of click on and go straight into a sectiori that that 
particular word or  description applied IO, and you coiild go straight into it, as  1 recall, and that 
was. .. you kitow, I u'as using the CD that way come tlie end. 
Three-layered structure 
In the questionnaire the majority of students reported that they did not find the three- 
layered structuring of the information limiting when going through the contents of the 
CD-ROM. However, in the interviews a number of students expressed the view that this 
organisation of the information in terms of multiple screens was at times confusing 
(students 4 and 7, see excerpt below). Student 6 argued that the difficulties she 
encountered with the organisation of the information on the CD-ROM could have been 
overcome if the structure of the content was the same as that in the core texts. This 
indicated a comparison of the course texts and the CD-ROM which was also 
commented upon by Student 7 who appeared to try and want to use the CD-ROM like a 
linear piece of text: 
Student 7: S o m  of the time I was going to bits I really didn't want to witli that ... it was a waste of 
time at the begitining.. . it gave you more detail.. . soineiinies I got into palfs I didn 't want to be in or 
wasn't ... there was one day I was looking f o r  soniethiiig in particulur arid I couldn'tfind it and I 
still couldn'tfind i f  in the end I kept on gettirig into the level 3 and took time iryirig to get back io 
level I...it was probubly because I was looking f o r  soinethirig that wnsii'f even on the CD- 
ROM ... I felt that I had to backtrack all tlie time ... rlien I would forget where I Izad been and ended 
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going there again still looking f o r  the sanle tliing ... 1 couldii'tfind a way of going across I had to 
keep going backwards ...fr om the level 3 back through level 2 and then I and it just seemed to 
w'nste my  time then ... maybe its practice 
Interviewer: Did you feel frustrated about that at all? 
Studerit 7: I did a little bit ... as I raid this day I couldii'rfirid what I wanted so back to  the books 
Interviewer: So when you were looking througli the 3-layered sfrircfure were you sometimes going 
through looking f o r  specific aspects? 
Student 7: Sometimes yes. ..just like a book ...j usi browsing 
5.4.4. Tool use, note-taking and other activities 
The CD-ROM contained a series of tools designed to enhance the learning experience 
with the computer. In the interview the use of four of these tools was explored: the 
Glossary, the Notepad facility and the Camera and Album facilities 
The Glossary 
Student 1, 2, 4 and 7 reponed having a look at the Glossary but failed to make any real 
use of i t  i n  either their study of the CD-ROM or the course in general 
Iiifen'iewer: Tlie CD ROM nlso innkes use of iwious tools ... How did you come ru irse these in 
your study, i far  ali? The Glossary. 
Student I :  I think Ifired it up, realised it was going ro be no use and then closed it down 
Those students who did use it found i t  easy to access and operate (student 3) and used it 
to reference information on the CD-ROM and the course material (students 5 and 8). 
Student 6 gave an interesting insight into the use of a computerised glossary from the 
perspective of a mature student who had been taught in her school career to use 
glossaries and liked using them. 
The Notepad and note taking 
Only two students reponed using the Notepad facility (students 3 and 5) with their use 
of the word-processing facility being limited to making specific references to aspects of 
the CD-ROM content. These two students, along with students 5, 6, 7 and 8 reponed 
making hand-written notes from the CD-ROM content. Although many students did not 
explain the reason why they did not use the Notepad facility a possible explanation may 
come from students 5 and 7 who commented that they preferred making hand-written 
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notes since these were portable. Student 7 reported not using the facility because of her 
lack of computer experience and student 4 could not use the facility on her home 
computer. Students 7 and 8 reported that the types of notes they made were integrated 
with the notes they took from the other course materials. Students 2 and 4 made no 
notes from the material on the CD-ROM at all. This would seem to suggest that the 
activity of note-taking with the CD-ROM is a cognitive one where information is 
screened, selected and organised for later reference. 
Interviewer: Were you making your own notes? 
Student 7: Yes i was ...p en and paper ... becaidse then I could take it away also i work witli my books 
beside me and i used to make a lot of notes in my books 
interviewer: From the CD-ROM whar kind of notes were you taking and where were yon taking 
them froni? 
Student 7: i tended IO take the books thar were relevarir ni th  me so I knew whiclr bits i ivanted to 
look at  the time ... i made notes whilst i was rkere f rom the CD-ROM ... bur anytlring on the CD- 
ROM is in the book anyway it just makes it clearer. Diagrams ... they \<ere useful to reinforce what 
I learned on the diagrams and also the pothways ... it helped you imdersiand those much more so I 
would take rrotes to understand what the parhivavs d o  ... nrostly it was the pathways I took notes 
about 
Camera and Album 
The CD-ROM provides students the ability to cut and paste screens using the Camera 
and Album tools. No students actually used these tools whilst studying the CD-ROM. 
A number of students reported not using them because ihey felt that a lot of time was 
needed to make proper use of them and they questioned the tools' usefulness anyway in 
terms of studying the content of the CD-ROM (students I ,  2, 6, 7 and 8). However, 
these students did report having a look at the Camera and Album just to see what they 
did. Students 3 and 4 reported that they failed to use these tools because they were 
unable to figure out how they worked which they attributed to their lacking of 
computing expertise or experience. 
Interviewer: You didn 'i use. tlie Camera or tlie Album. Could you tell me  why that was? 
Studerit 2: i jusr  fe l t  that that was adding extra stuff on that i didn't want, it's an extra workload, or 
would hove meant an  extra workload to use those tliings. 
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Student 7: I had a look at them but didii't really use theni ... they didn'r really help with niy work ... 1 
didn't spend a lot of time n,itli tkeni ... I saw what they did and then nroved on. 
The following section details how the reports of students were categorised according to 
dominant themes and the computer-based learning strategies that were interpreted from 
these themes. 
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5.5. Discussion 
The main purpose of the study reported in this chapter was to identify the learning 
strategies students adopted in their use of the CD-ROM. A second aim was to determine 
how these strategies compared to those students used in the study of traditional course 
material. 
The previous section of this chapter detailed some of the general themes that emerged 
from the students’ reported use of the CD-ROM. This section details the framework of 
strategies that were found from the analysis and compares different students’ reports of 
using the CD-ROM. 
Initially, each student’s transcript was examined and the dialogue was assigned to one 
four categories. The first of these referred to general information about studying the 
course collected in the first part of the interview. The information in the remainder of 
the interview was separated into accounts of what motivated the student to the use the 
CD-ROM, what they did with the information on the CD-ROM and how they generally 
dealt with using aspects of the CD-ROM and the tool overail. These themes reflected 
the three classes of behaviour identified in the conceptual framework underlying the 
MSLQ, that is, motivation, cognition and resource management. The dialogue that 
comprised each of these themes was further scrutinised for evidence of specific 
strategies, initially those identified in the MSLQ framework for that particular class of 
behaviour. The data was then searched for any discrete behaviour that could be 
identified as strategic behaviour. 
The behavioural findings from each of the individuals were then compared across the 
group of students interviewed in this study. The purpose of this comparison was to 
establish common themes or strategies. There was no common behaviour in any of the 
reports that could be identified as being similar to the MSLQ strategies. Therefore, a 
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novel computer-based strategy was made on the basis of two criteria. Firstly, behaviour 
or utterances had to be made by more than one student. Secondly, because strategies as 
constructs typically represent a continuum, behavioural instances that were conflicting 
but mentioned in the same context of using the CD-ROM were also considered evidence 
of strategic behaviour. For example, some students reported making hand written notes 
from the CD-ROM whilst other students reported making no notes, this different 
approach to using the CD-ROM was identified as a Notetaking strategy. Again reports 
of these different approaches had to be made by two or more of the students 
interviewed. 
This process revealed a series of strategies, twelve in total, which will be discussed in 
detail in the following subsections of this chapter. These behaviours and practices could 
be categorised into the same broad types as traditional strategies (i.e. motivation, 
cognitive and resource management) but the component strategies of these classes were 
different from those in the MSLQ framework. 
5.5.1. Motivational Strategies 
In the interviews students reported being motiwted to use the CD-ROM fora number of 
reasons and what emerged werc four motivational strategies that were iinkcd to the use 
of the CD-ROM. These strategies cannot be said to be relevant to all the students but 
this still adds to the understanding of that individuals’ learning experience 
Three of these strategies emerged when the students were asked why they had chosen to 
use the CD-ROM and three main reasons were given. These included the fact that it was 
a piece of IT and thus a valued commodity, another reason why some students used it 
was because it was supplied along with the other course material. Others reported a set 
of expectations that using the CD-ROM would be beneficial to their study of the course. 
These strategies account for the why the CD-ROM was used in the first place. However, 
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from asking students about the features of the CD-ROM, a strategy also emerged that 
saw continued use of the CD-ROM being encouraged by the presentation of the 
information on the CD-ROM. 
In terms of the framework of strategies proposed by Pintrich et al, these strategies were 
related to two general components of motivation, that is, value and expectancy. In the 
MSLQ framework ‘value’ refers to why a student performs an academic task and is 
related to a set of personal goals and the value they attribute to the study of the course 
material. ‘Expectancy’ refers to an appraisal on the part of the individual in their ability 
to complete the task at hand, most often the successful understanding and study of the 
course material. Various strategies fall under these components in the MSLQ 
framework but these did not emerge in the analysis. Instead, in terms of value, use of 
the CD-ROM seemed to be motivated by both a level of value attached to using the 
technology and the aesthetics of the features on the CD-ROM, that is, the graphics, text 
and narration. Expectancy in terms of the CD-ROM w’as linked to expectancy for 
success on the course generally and the understanding of the course material. This 
expectancy appeared for most of the students to be quite low. Therefore, some students 
also reported using the CD-ROM in an attempt to increase their understanding of the 
course coiitent. 
Perceived value of IT 
In talking about their reasons for using the CD-ROM students 1 and 5 indicated a 
general belief that information technology is a useful and valuable resource and that the 
CD-ROM was used because i t  was part of that technology. Interestingly, student 1 was a 
daily, enthusiastic user of technology whereas student 5 was a less confident and 
infrequent user of the technology. This strategy certainly needs further investigation but 
is important in its conceptualisation because it indicates that a proliferation of computer 
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technology, especially in the home, strengthened the position and use of the technology 
as a learning tool. 
Presentation format 
At some point in their interview, all the students compared the way information was 
presented on the CD-ROM to the way i t  was presented in the text based course material. 
The format that students referred to was the combination of textual, pictorial and 
narrative information. For some students, the format of the CD-ROM presented a 
learning advantage or was more engaging (students 3 and 8) and it motivated them to 
continue using the CD-ROM. For other students the format was cumbersome and 
inhibited learning (students 1 and 6), leading them to limit their use of the CD-ROM 
Resource exploitation 
Students 2, 5 ,  6 and 7 reported being motivated to use the CD-ROM because of its 
availability as part of the course material. What was also common amongst these 
students was that they would typically use or examine all the available course material. 
Whilst this may not seem unusual, the other sludents reported that they tended to 
concentrate on the text with some reference made to audiocassettes and video material. 
For some students the examination of all course material was linked to a belief that they 
were likely to fail the course unless all the available course material had been examined 
to some extent. 
Expectancy 
Students 1, 5, 6 and 7 reported a set of expectations that they initially had had about the 
CD-ROM even before using it. These expectations typically included notions about how 
the information on the CD-ROM would clarify concepts and add to their understanding 
of the subject matter presented in the other course material. Such expectations 
motivated the students to use or explore the CD-ROM. These students also reported that 
129 
Chapter 5 
they hoped that initially the CD-ROM would make the information clearer than the 
books and more interesting to study and learn about. 
5.5.2. Cognitive Strategies 
In the framework underlying the MSLQ, the cognitive class of strategies includes 
mainly information processing behaviours but also metacognitive awareness. The 
conceptualisation of information processing strategies by Pintrich and colleagues is 
based on that of Weinstein and Mayer (1985) and their notion of a set of behaviours 
dedicated to the encoding and storage of information. These behaviours are identified as 
rehearsal (repetition), elaboration (consolidation of existing information with new 
information) and organisation (selection). These facets of strategic behaviour are well 
defined and their identification is relatively straightforward. In comparison, 
metacognitive behaviours and processes often remain elusive (Pintrich, Wolters and 
Baxter, 2000). 
The data collected from the eight students was initially examined for evidence of 
information processing related strategies as identified in the MSLQ framework. There 
was little indication of the specific strategies distinguished by Pintrich and colleagues. 
Therefore, the data was examined again for evidence of behaviour that related to the 
understanding and encoding of information. In doing so, four cognitive sii-atcgies 
emerged that were used by all the students interviewed, although to varying degrees. 
Knowledge Focused 
This strategy had two main components: increasing understanding and iricreasirig 
clarity. With the exception of Student i ,  all the students reported that the). had used the 
CD-ROM to build on what they learnt from other course materials, particularly the text 
based course material. Also, the information on the CD-ROM was used to clarify the 
information from other sources. This behaviour was often mentioned v. hen students 
were asked about the various features of the CD-ROM. 
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Self Testing 
This strategy refers not only to the use of the Quick-Test facility on the CD-ROM but 
also how students reported using this feature. That is, with one exception (Student 1) 
students reported using the Quick-Test facility as method of testing what information 
they had learnt, a kind of checklist. 
Objectives 
This strategy was indicated to be very similar to that of Self Testing in that i t  gave 
students an opportunity to compile a checklist of what they ought to learn. Again the 
strategy refers not only to the use of this feature on the CD-ROM but the purpose of its 
use. For those students that used the Objectives on the CD-ROM (Students, 2, 5 and 8), 
they served as introductions to areas and were viewed before a section was staned. This 
behaviour reflected how these students used the objectives that appeared in the text 
based course material. The use, or non-use of the Objectives on the CD-ROM also 
reflected the students’ use of the objectives in the text based course material 
Notetaking 
In some cases students reported taking notes from the CD-ROM (i.e. Students 5, 6, 7 
and 8) and this indicated a learning strategy termed Notetaking. These notes were used 
to clarify or expand upon the information from the course material. This behaviour 
could be related to the Knowledge Focused strategy but Notetaking i s  considered a 
strategy in its own right because students mentioned it as an activity distinct from that 
of information processing. 
5.5.3. Tool Management Strategies 
In the MSLQ framework a set of strategies are considered to account for the students’ 
management of the resources available to them. This group of strategies reflects how the 
students adapt and work in that academic context and are referred to as Resource 
Management strategies. In examining the use of the CD-ROM, a series of four strategies 
also emerged but these were specific to managing the CD-ROM. These were temed 
131 
Chapter 5 
Tool Management strategies because collectively they reflect not only the management 
of the resources available on the CD-ROM but also the general conceptualisation of the 
technology as a learning tool. 
Modality preference 
In the interview, when students were asked about the various modes of presenting 
information on the CD-ROM, i.e. graphics, text and narration, their responses fell into a 
number of basic categories. At one extreme some students (for example Students 5 and 
6) reported that all the modes of presentation were equally favourable. However, other 
students reported that they had a particular preference for two out of the three 
presentation modes. For example, Students 7 and 8 reported that they preferred the 
graphics and text to the narration; whereas, Students 2 and 4 reported a preference for 
the narration and graphics. In most cases there was a strong preference for the graphics, 
with least preference given for the narration. The implications of this preference require 
further investigation but could indicate that students attend to the graphics to a greater 
extent than either the text or the narration. This maybe because understanding of the 
subject matter, in particular the physiological structures of the central nervous system, is 
supported best by visual representations of those structures. 
Window Shopping 
In the interviews, the reports of students 6 and 8, revealed a “window shopping” 
strategy. This strategy appeared to be characterised by an initial exploration of the CD- 
ROM’s content as a cost assessment exercise to determine wzhat aspects would be useful 
to the study of the course. This occurred, as the students themselves reported, before 
they “used the CD-ROM properly”. Other students reported no such behaviour, instead 
they worked through an entire section and did not question the usefulness of that 
section’s content 
Navigation 
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The formulation of this strategy was prompted by responses to questions concerning the 
three-layered structuring of information. Most students said very little about the positive 
aspects about this organising feature, instead they reported frustration at not being able 
to locate information they wanted and becoming lost in the layers as in the case of 
Students 4 , 6  and 7. A number of issues need to be further investigated in relation to this 
strategy. Specifically, what happens as a result of getting lost and whether students give 
up looking for the information they were originally searching for. Also, further 
investigation is required of the Index system on the CD-ROM and its impact on 
strategic behaviour since this facility is intended to assist students in their navigation of 
the information on the CD-ROM. 
Tool Use 
In the interview students were asked about their use of various Tools on the CD-ROM. 
i.e. the Camera and Album facility, the Glossary and the Wordpad facility. Most 
students reported not using these tools. The students reported examining the tools but 
reported they added little to the learning experience or would take too long to learn how 
to use properly. This translates into a strategy where the focus is on evaluating the 
Tools, with their use an outcome of this process. Further understanding of this process 
would be useful in accounting for the use of similar optional extras in other learning 
environments 
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5.6. Summary 
The main aim of the study reported in this chapter was to determine the nature of 
students’ learning strategies when using the CD-ROM. In examining the reports of eight 
students about their experience of using the CD-ROM, twelve leaming strategies or 
study practices emerged: 
Motivah‘onal Strategies : 
Perceived value of IT 
Presentation format 
Resource exploitation 
Expectancy 
Cognitive Strategies: 
Knowledge focused 
Self testing 
Objectives 
Notetaking 
Tool Management: 
Modality preference 
Window shopping 
Navigation 
Tuül use 
Another aim was to examine how these strategies compared to conceptualisations of 
learning strategies used in the study of traditional course material. In an earlier study 
traditional learning strategies were examined using the Motivated Strategies for 
Learning Questionnaire. Using this instrument’s underlying conceptual framework of 
strategies as a comparison, the individual strategies identified in this study are different 
from those identified by Pintrich and his colleagues. 
This study offers an initial insight into the nature of strategic 1eaming.using information 
technology, however further investigation is needed of the constructs both on a larger 
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scale and in greater detail. Two further studies were designed to do this and are reported 
in subsequent chapters that attempt to address these research aspects. 
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6.1. Introduction 
This chapter reports on the third in a series of studies that examined the nature of 
students’ learning strategies when learning with computers. The previous chapter 
reported on Study I1 where eight students who used the Human Brain CD-ROM were 
interviewed. This set of dialogues uncovered a series of behaviours and processes 
relevant to working and studying with the CD-ROM. These behaviours were formalised 
into a framework of learning strategies. 
The purpose of the study reported here, Study 111, was to refine and further explore that 
initial framework by developing and testing a questionnaire (copy included in Appendix 
E) intended to examine the computer-based learning strategies of students. Whilst the 
interview approach to collecting data provides more detailed information i t  is based on a 
smaller, potentially less representative sample of the population being investigated. The 
study reported here was able to examine the findings from the study reported in the 
previous chapter with a much larger and broader sample. The findings from the 
questionnaire were analysed using both item analysis and factor analysis. The two 
techniques revealed a series of strategies that are detailed in the latter half of the 
chapter. 
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6.2. Method 
6.2.1. The questionnaire 
The SPOTLITE questionnaire consisted of four sections. The first three sections 
concerned learning strategies. The first section was intended to measure the 
motivational strategies that accounted for why the Human Brain CD-ROM was used. 
The second section was intended to measure the cognitive strategies adopted in using 
the CD-ROM, i.e. how students dealt with the information on the CD-ROM. The third 
section was intended to measure Tool Management strategies adopted in using the 
Human Brain CD-ROM. A final section was included with the intention of framing and 
providing a context to the strategic behaviour of students. This section included 
questions relating to the amount of time spent using the CD-ROM and the sections used. 
The questionnaire consisted of 72 items designed to examine the strategic behaviour of 
students in the use of the CD-ROM. The motivation section of the questionnaire 
comprised 17 items, the cognitive section, 32 items, and the tool management, 33 items. 
The questions were based upon common phrases or utterances reported by the students 
in Study 11. .4 four-point Liken scale was used to respond to each question, the points 
were marked as follows: l=not all tiue of me; 2=not very true of me; 3=fairly true of me; 
and 4=very true of me. 
The final section of questions examined students’ general experience of using the CD- 
ROM including information relating to the amount of time they spent using the CD- 
ROM. This final section also gave students the opportunity to provide contact details if 
they were willing to be interviewed about using the CD-ROM, providing a sample pool 
for Study IV. Students who had not used the CD-ROM were also asked to comment on 
their reasons for not doing so. 
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6.2.2. Participants 
The questionnaire was sent to a random sample of 500 students, just under half the 
course intake that year, from across the OU regions. Two-hundred-and-forty students 
returned the questionnaire and of that sample, 140 indicated that they were using the 
Human Brain CD-ROM. The mean age of those who reported using the CD-ROM was 
37.9 years (SD=9.66), 33.6% of the sample were male (n=47) and 66.4% were female 
(n=93). Table 2 shows the proportion of students from the various Open University 
regions in  Great Britain who reported using the CD-ROM. 
Table 6.1: Sample of CD-ROM users in terms of OU regions 
Region Freq. % 
1 9 6.4 
2 11 1.9 
3 12 8.6 
4 8 5.7 
5 8 5.7 
6 18 12.9 
7 8 5.1 
8 I l  7.9 
9 11 7.9 
10 3 2.1 
11 17 12.1 
12 12 8.6 
13 12 8.6 
6.2.3. Procedure 
The course that students were studying began in February 1999. By the end of March all 
the students on the course had received a copy of the CD-ROM. The CD-ROM was 
presented to students as an optional piece of course material, and the precise number of 
students who would use the CD-ROM was unknown. An earlier study, Study I, 
indicated that approximately fifty percent of students had used it in the group of 
students who had studied the same course the year before. 
The questionnaire was sent to students in August giving most students enough time to 
have used the CD-ROM and therefore be able to complete the questionnaire. 
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6.3. General Findings 
This section discusses the analysis of responses to questions in each of the three 
learning strategy sections of the SPOTLITE questionnaire. The responses of the 140 
students who used the CD-ROM were initially analysed using Item Analysis (to 
determine that items measured the general types of behaviour they were intended to 
measure) and then using Factor Analysis (to determine specific learning strategies in 
each of the sections of the questionnaire). 
The section begins by presenting data from the final section of the questionnaire. This 
part of the questionnaire was intended to provide general information related to using 
the CD-ROM and frames students’ responses to the learning strategy sections of the 
questionnaire. The findings of the Item Analysis for each of these sections are presented 
first, followed by the Factor Analysis. The section ends by presenting the descriptive 
figures for the strategies that emerged from the Factor Analysis, the correlations 
between strategies and the reliability of these constructs when examined statistically. 
6 3 1 .  General Findings 
Responses to questions in the general section of the questionnaire are presented in Table 
6.2. There are two important findings that are relevant in considering the strategic 
behaviour of students: their experience of using computing technology prior to using the 
CD-ROM and the time spent using the CD-ROM 
A large proportion, 95% of the sample, had used a computer prior to using the CD- 
ROM (133 students). Half the sample reported using a computer at both home and their 
place of work, 42% (59 students) reported using a computer purely in their own home. 
Most students, 60% (84 students), reported using a computer on a daily basis, with only 
3.6% (5  students) reporting that they did not use a computer often. A majority of 
students, 91.4% (128 students) reported using their computer at home or at work to run 
140 
Chapter 6 
general software such as Microsoft Word and Excel. More than half the sample, 55.7% 
(78 students), reported using their computer for communications, i.e. email, and the 
Internet. 
In terms of time spent using the CD-ROM, 52.6% of the sample (72 students) spent five 
or less hours using the CD-ROM; 29.2% (40 students) spent between 6 and 10 hours. A 
smaller proportion of students used the CD-ROM for a longer period of time, 8.7% of 
the sample (12 students), spent between 12 and 18 hours using the CD-ROM and 9.5% 
(13 students) spent more than 20 hours using the CD-ROM. These figures indicated that 
almost 80% of the sample spent ten or less hours using the CD-ROM when it is 
intended that i t  should provide about thirty hours of study activity. 
Table 6.2: General computing experience 
Item Freq. % 
Had you used a computer prior to using a computer? 
Yes 133 
No 
AI home 
A I  ni.ypl<irr of w v k  
Borh home and work 
A I  some other locntron 
To run general purpore wf"nre (e.g. wnrdpr~,cerring. 
rprrod shru1,r) andprintirig 
To r14n \pY'@C ro",rni~r'.,ol 5ofrll.nm 
Cornnrunicorionr (,.e. e-mnill 
In what location(s) do you use a computer? 
For what purposes do you generally use a computer? 
hrurnrr/Wiirld Wid? Ukb 
IS ihis lhe first time you have used a multi-media CD-ROM on an 
academic course'? 
Yes 
No 
AI home 
A I  my p l m e  qfwork 
Both honw mid work 
In what I«cation(s) did you use the CD-ROM? 
6 
59 
7 
70 
2 
128 
18 
78 
78 
118 
21 
108 
11 
13 
AI i<me nrhrr I r i r m r r m  6 
The CD-ROM contained seven sections related to the study of the course Biology, Brain 
and Behaviour, these included: the Overiew (a general introduction); Hands on the 
Brain (a 3D model of the brain that allowed students to view specific aspects of brain 
physiology), the Cerebral Cortex, the Spinal Cord, Vision, Hearing and Speech. Each of 
the sections on the CD-ROM was studied by more 60% of students as shown in Figure 
95.7 
4.3 
42. I 
5 
50 
1.4 
91.4 
24.3 
55.7 
55.7 
84.3 
15 
77. I 
7.9 
9.3 
4 1  
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6.1. The sections students used the most were the Overview used by 95.7% (134 
students), the Cerebral Cortex used by 89.3% (125 students) and the Spinal Cord used 
by 85% (1  19 students). The least used sections were Vision, Speech and Hearing, yet 
these were still examined by more than 70% of the students who used the CD-ROM. 
, 
I_- 
~ 100.0% T-- 
90.0% 
I 
~ 80.0% 
~ 
70.0% 
, 60.0% 
I 50.0% 
! Overview HoBrain Cerebral C Sp Cord Virion Hearing Speech 
~ 
~ 
I 
CD RCM sect i ons 
~~ . ~ ~ ~ ~ _ _ _ _ _ _ ~  ~~ ~~~ ~~~~~ 
Figure 6.1: Use of sections on the CD-ROM 
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6.4. Findings from Item and Factor Analysis 
The SPOTLITE questionnaire was divided into three sections in order to measure three 
classes, or types, of learning strategy: Motivation, Cognitive and Tool Management. 
The responses to items in each of these classes were analysed initially using item 
analysis and then factor analysis. The purpose of the statistical techniques was to 
identify groups of questions that could be interpreted as individual strategies in each of 
the strategy sections of the questionnaire. The following sections of this chapter (6.4. I., 
6.4.2 and 6.4.3) examine which factors or strategies emerged from each of the strategy 
sections of the questionnaire. Section 6.4.4 examines to what extent these strategies 
were used by students by examining the mean response given to those questions that 
indicated a particular strategy. Section 6.4.5 then examines how these individual 
strategies correlated with strategies from the same section of the questionnaire and other 
sections. 
item analysis was used to determine if the questions, for example, included under the 
Motivation section of the questionnaire, actually measured motivation to use the CD- 
ROM. The rationale underlying this type of analysis IS that if a test is measuring a 
particular behaviour then each item that comprises that test must also measure that 
variable. To establish this, two statistics were produced for each item in the three 
learning strategy sections of the questionnaire: the proportion of the keyed response and 
the correlation of individual items to the total score in that section. 
For a question to pass as an acceptable item of the test in which it appears the 
percentage of keyed responses has to be between 20% and 80%. The keyed response is 
the reply expected in relation to a question if the respondent identified with, or 
demonstrated, the behaviour measured by the overall test. Thus to the question '1 want 
to do well on the course' as part of a test examining motivation to student, the answer of 
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‘yes’ or a positive response on a Likert scale would be the keyed response. The question 
should also correlate with the total score, with a observed value of 0.3 or above. In the 
strictest sense, both these criterions should be met, however, the inclusion or rejection 
of an item in a test is ultimately left to the discretion of the test designer. 
Tables for each of the three sets items that include the keyed response and total score 
correlations are included in Appendix F (see tables F.l for Motivation questions, F.2 for 
Cognitive, and F.3 for Tool Management). 
If Item Analysis indicates whether questions measure the same thing collectively on a 
test, then Factor Analysis determines, very simply, what the different parts of the test 
are and which questions relate to those parts. Three separate Factor Analyses were 
performed, one for each set of items from the three learning strategy sections of the 
questionnaire. In brief, the Factor Analysis was camed out using the Principle 
Components method, extracting oblique, related factors with the number of final factors 
determined by a Scree Test. These factors were then rotated using the direct oblimin 
rotaiion method. A more detailed discussion of the techniques appears in Chapter 3 of 
this thesis. 
A Scree Test was used to determine the number of factors to extract and revealed four 
viable factors for each of the three sets of questions (see Appendix G).The next stage of 
the Factor Analysis process was to map each set of items on to the major constituent 
factors to determine the exact nature of these factors. This was accomplished by 
rotation, which determines the correlations between items and factors presented as a 
table of factor loadings. A factor loading of 0.5/-0.5 or above was considered to be 
significant based on the size of the sample (Hair, 1984). The factor loadings appear as 
both negative and positive figures, but these have no bearing on the nature of the factors 
themselves, the interpretation of a factor being significant is all that can be achieved 
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from these figures. The factor loadings for each of the three sets of items are presented 
in Appendix H. Factors were identified as particular strategies on the basis of the items 
that loaded on to factors. 
In the first part of the next section, the findings from both the Item and Factor analyses 
are presented for each class of strategy. The constituent strategies for each class are also 
identified and discussed. The latter pari of the section discusses these strategies in terms 
of the extent to which they were used, how strategies from different classes correlated 
with one another and how reliable these notions of study behaviour are, 
6.4.1. Motivational Strategies 
Item analysis indicated that one item, QI  (below) had a correlation of below .25 with 
any of the other items in the motivation set of items. This item was also not included in 
the set of items that were factor analysed. A possible reason why this question did not 
correlate with the other items is that it points to curiosity being a motive to use the CD- 
ROM whereas the other questions centred on personal beliefs being the motive for using 
the CD-ROM. 
1. 1 used ille CD-ROM because I u m  curious about how the 
infomution i*.ould be presented 
In total then, 16 items were included in the factor analysis. The overall model accounted 
for S9% of the variance in the set of items. Four motivational strategies emerged, these 
included: Prcsentation Format, Resource Exploitation, Perceived Value of IT and 
Expenctancy. 
FACTOR I - Presentation Format 
The eight items below loaded on to the first factor (Q3, Q4, Q5, Q7, Q9, 413, Q14 and 
~ 1 5  ). 
.ì. I expected the CD-ROM 10 make i f  easier to uridersrand fhe information in 
the books 
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4. I expected the CD-ROM to give me an idea of what were the importan1 
conceppts I had io learn about from the other course materials 
.5. I used the CD-ROM because it allowed me to examine biological structures 
and processes in u wa.v tfrar i could not with the audiocassettes. vidro arid the 
model of the brain 
7. I believe one reason wliy coniputers can be considered useful is that thev 
can present inforniarion differently from books 
9. I expecred the inforniarion on the CD-ROM to make if easier io understand 
the informtion from the audio cassettes, video arid model of rhe brain 
13. I used the CD-ROM because if made topics easier to understand compared 
to the orher course material 
14. I decided to start using the CD-ROM because I rhoughr it would make the 
topics I was studying clearer 
15. I used the CD-ROM because i t  allowed me to examine biological strucfures 
andprocesses in  a "ay that Icould not with the books 
The questions that loaded on to the above factor indicate that students used the CD- 
ROM because they believed it offered an easier alternative to the other course material. 
The appearance of Q7 in this set of questions also indicates that this is linked to a 
general belief about the advantage of presenting information via computer-based 
technology than traditional distance learning materials such as books and videos. 
Overall, the grouping of questions above indicate that this strategy was linked to the 
manner in which information is presented on the CD-ROM, its format. hence this 
motivation being called Presentation Format. 
FACTOR I1 - Resource Exploitation 
The three items below loaded on to the second factor (QS, QlO and Q17). 
8. I grtieraliy like to make use of all course material 
10. I decided to start usiiig die CD-ROM becuuse ir was avuilable 
l i  I used ilir CD-ROM becairse ir was parr of the course material.! 
The second factor to emerge from the Factor Analysis was identified as the strategy 
Resource Exploitation. The items that loaded on this factor indicated moti\ation to use 
the CD-ROM arose because of a perception that it was necessary to use all course 
material. This may indicate a larger motivational strategy related to the study of the 
course in general and the use of course materials. 
FACTOR 111 -Perceived Value of IT 
The four items below loaded on to the third factor (Q2, Q l l ,  Q13 and Q16). 
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2. I iliink compurers make information more accessible than books 
I l .  I rliink computers offer advanrages when if comes io learning and studying 
13. I used the CD-ROM because i f  rnade topics easier to understand compared 
to the orher course material 
16. I rliink computers are beneficial in eveTday life 
This strategy was identified as the Perceived Value of IT and indicated that students 
used the CD-ROM, in part, because of a general potential attributed to IT. The loading 
of Q13 on to this factor may seem a little out of place, with the item probably best 
suited to account for Factor I, the Presentation Format strategy, where it also loaded. 
However, Q13 also indicates a potential related to using the CD-ROM that would 
account for its loading on to this factor also. 
FACTOR IV - Expectancy 
The final factor in  the Factor Analysis of the motivational items was identified as 
Expectancy, the following three items loaded on to the factor, Q6, Q7 and Q12 (shown 
below): 
6. I pxpccwd the CD-ROM to provide additional infornialiori IO the books 
7. I beliew one reason UIiy corrtputrrs can be corisidprud useful I S  rhor they 
cari present informarion differently from books 
12. I e.rpecred the CD-ROM to proi,ide oddirioiial informutioii 10 the audio 
casserres/video. 
This factor indicates a motivational strategy that prompted the use of the CD-ROM 
because of a set of assumption held about the benefits of using such a tool. Questions 6 
and 12 indicate that a main expectation of students was for the CD-ROM to provide 
additional information to the other course material. However, use of the CD-ROM may 
have also been prompted by a general expectation that computers make information 
more accessible than books, as indicated by question 7 .  Thus, according to :his strategy, 
students used the CD-ROM because they expected it to offer some kind of learning 
advantage 
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Dual Loadings 
There were two instances where items significantly loaded onto two factors, i.e. Q13 
and 4 7  (shown below). Both questions appeared in the set of items that loaded on to the 
first factor, the strategy Presentation Format. Question 7 also appeared in the set items 
for the fourth factor, termed Expectancy. Question 13 also appeared in the item that 
emerged for the third factor, termed Perceived Value of IT. 
7. I believe one reason why computers can be considered useful is that they 
can present irformution differenthfrom books 
13. i used the CD-ROM because i f  mude topics easier io understand conrpared 
to the other course mnterial 
Dual loading is a common occurrence and indicates the item could as easily be 
accounted by either factor. This identifies the importance of following Item Analysis 
with Factor Analysis, since the former technique could not identify this occurrence. In 
such an event it is usual to consider the item as being unsuccessful in  loading on to any 
item or, at the discretion of the researcher, to make a decision about which factor the 
item loads best. In the current analysis it was decided to consider such items as 
succcssfully loading onto both factors in the belief that doing so, in light of so few items 
for this section, would add to the understanding of each strategy. 
6.4.2. Cognitive Strategies 
Item analysis led to Q22 and 426  (see below) being excluded from the set of Cognitive 
related questions that were factor analysed. 
22. 
26. 
I went through a topic on the CD-ROM before iooking at it in the 
other course niaterial 
I made notes using fhe Notebook worùprocessiiig facility on rlie C D  
ROM 
In the case of Q22, the item did not correlate highly with the rest of the set, this could be 
attributed to the fact that question refers to Tool Management behaviour rather than 
information processing behaviour. Question 26, however, produced acceptable 
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correlations with the other items in the set but had a low proportion of the keyed 
response. That is, only 8.6% of the sample responded with a 3 or 4 to this question. This 
indicates that most of the students did not use the Notebook on the CD-ROM and this 
item has little discriminatory power. Unlike the other questions in the Cognitive related 
section of the questionnaire, it did not provide a spread of scores between 1 and 4. 
Following the item analysis, 20 of the original 22 Cognitive strategy questions were 
submitted to factor analysis. The overall model explained 63% of the variance in the set 
of items analysed. Again four strategies emerged from this section of the questionnaire, 
these included: the Knowledge Focused strategy, Self Testing, Notetaking and the 
Objectives strategy. 
FACTOR I - Knowledge Focused 
The six questions below loaded on to the first factor (QIS, Q24’ Q28, Q30, Q34, 436). 
18. I found the iilforniuiion on rhe CD-ROM increased niv undersranding of rhe 
information in the books 
21. The CD-ROM increased my uridersraiirling of rire informution from rire 
audiocassettes, video and riir rnodrl ofrhr brain 
18 I usrd die CD-ROM alotigsirlr rlnr hooks IO hrlp me to irridersruiid rhr 
topics I was srudying 
3G. I used lhe CD-ROM ro give ?ne an idea of nliar were lhe itnipoiranr 
conceprs in r/ie orlier course niarrrial 
34. I irsed ?lie CD-ROM ro look up sprcifir irrms of inforniariori 
36. I would look ur relrwnr sccriuils of the CD-ROM a fer  I had srudicd rlie 
cout-sp marerial 
This factor, Factor I, was identified as a Knowledge Focused strategy. The grouping of 
questions indicated that students were primarily using the CD-ROM to enhance their 
understanding of the subject area. In that sense the CD-ROM fulfils its intended purpose 
but this grouping of questions also suggests that the CD-ROM was used to clarify 
concepts that appear in the other course material. Thus, a picture emerges of students 
using the CD-ROM as a tool that supports their learning from the other course material. 
The other course material forms the basis of their learning. This and the average amount 
of time that students reported spending on the CD-ROM has implications for any future 
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plans for it to replace any of the existing course material. That is, students do not appear 
to place an emphasis on the CD-ROM as a learning tool. However, at the time of the 
study it was clearly pointed out to students that the use of the CD-ROM was optional 
and this may have influenced this use. This Knowledge Focused strategy is also 
important when it is considered that being able to use the CD-ROM to learn and 
understand the subject matter emerged as an important reason in being motivated to use 
the CD-ROM. 
FACTOR I1 - Self Testing 
The five items below loaded on to the second factor (Q23, Q25,Q31, Q37 and Q39): 
2.i.l used the Quickresf facil i3 to fesi  how niiich informarion I hud taken iii 
from the CD-ROM 
25.1 found the Quickresf fucility on the CD-ROM useful 
31.1 looked at the questions in die Quicktest facility offer I completed each 
ropic on the CD-ROM 
37.1 used the questions in the Quickresf facility for revising 
3Y.I went rhroiigh all the Quickrest qiwsrions for the secriotis of the CD-ROM I 
studied 
The factor was identified as the Self Testing strategy and demonstrates that students 
used the Quick Test facility to evaluate what they had learnt after they had used the CD- 
ROM and the other course material. However, the questions that make up the strategy 
refer to different aspects of using the facility. One aspect measured ‘when the facility 
was used’ (431 and 439) and another ‘for what purpose it was used’ (Q23 and Q37). 
This may indicate that there are separate facets to this strategy that should he further 
investigated. That is, why the Quick Test facility was examined in the first instance and 
what was the result of this initial exposure. 
FACTOR 111 - Notetaking 
The following four items loaded on to the third factor (Q20, Q21, Q29 and 433): 
20. I took hand witteii notes from the CD-ROM 
21. I copied diagrums from die CD-ROM into my own notes 
29. I used the C D - R O M  to make additional nores f o  the ones I made from the 
other course material 
33. Iprinred offdiagram.r and images from the CD-ROM 
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This factor was identified as Notetaking. Based on the items, this strategy reflected that 
notetaking behaviour is a distinct and important part of using the CD-ROM even though 
students did not use the Notebook facility and reported making few notes from the CD- 
ROM as indicated by the low scores for this question (see Table 6.3). 
FACTOR IV - Objectives 
The five questions below (Q19, 427,  Q32, 4 3 5  and Q38) loaded onto the final fourth 
factor that emerged from the cognitive set of items: 
19. I looked ar the objecrives before going rhrough each secfion ofrhe CD- 
ROM 
27. I referred back 10 the objecfives as I worked rhrough each secrion of rhe 
CD-ROM 
32. i looked ar rhe objecrives afrer completing each secrion on rlie CD-ROM 
35. I found the objectives on rhe CD-ROM useful 
38. i was concerned tirar i undersrood rlie information on rlie CD-ROM 
This factor was identified as an Objectives based strategy, since the questions refer 
mainly to the use of the Objectives facility on the CD-ROM. The questions indicate that 
this feature used by students as a checklist before going through a particular section to 
determine what they should have learnt at the end of the section. This behaviour is 
similar to the Self Testing strategy, and like that strategy there needs to be further 
investigation of why the Objectives facility was used on the CD-ROM and what impact 
it had on the students’ learning of the domain. 
6.4.3. Tool Management strategies 
Item Analysis indicated that the inclusion of a number of items in the Tool Management 
section of the questionnaire needed to be reconsidered. Subsequently, the following 
items were not included in the factor analysis,Q40,447, Q52, 457, Q60, 4 6 5 , 4 6 7  and 
Q69 (see below). 
40. 
47. 
52. 
57. 
I did nor have enough rime ro look fhrough all rhe secrions of the CD-  
ROM 
/preferred the graphics on the CD-ROM fo  the fexf  o r  narration 
I did riot place a limit on the time I spenr using the CD-ROM 
I rlioughr there was too much fexf on the CD-ROM 
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I went throiigh all the layers of information for each of the sections I 
studied on the CD-ROM 
I turned the volume down before the narration ended 
I would have liked to have spent more time looking at the CD-ROM 
I had a look at whai the various tools (i.e. Camera, Album, Ruler) on 
the CD-ROM did but decided not IO use them 
correlations between these rejected items and the total score on this 
60. 
65. 
67. 
69. 
In all cases, the 
section of the questionnaire were less then 0.25 and in the case of 440, Q47, 452, Q57 
and Q65 less than 0.17. Speculation about why these items failed to correlate with the 
other items could be attributed to question design, i.e. the questions were ambiguous or 
needed clarification, or it may have simply been that the questions were not relevant to 
the students’ study of the CD-ROM. 
The model of four factors explajned 49% of the variance in the set of items. Three 
questions failed to produce significant loadings onto any of the four factors (Q44, Q49 
and QS3). 
44. 
49. 
53. 
I liked the narration on the CD-ROM 
I went through the tutorial before going through the other sections of 
the CD-ROM 
I found it easy navigating uroioid the CD-ROM 
Again, speculation about why these questions did not load leads to a consideration of 
question design and to the relevance of these questions to the set of items that did load. 
Thus, following the item analysis of the questions from the tool management section of 
the qwstionnaire, 25 items were included in the factor analysis but only 22 items 
successfully loaded on to one of the four factors. Only three of the four factors could be 
identified as strategies, these were termed: Feature Satisfaction, Tool Use and Window 
Shopping. 
FACTOR I - Feature Satisfaction 
The six items below loaded on to Factor I (Q41, Q42, 456, Q61, 464 and 470). 
41. I read all the text on the CD-ROM for  the sections I studied 
42. I found the Map feature useful in helping nie navigate around the CD- 
ROM 
56. I liked the graphics on the CD-ROM 
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61. I could usuallyfind rny way bark through the infunnation on the CD- 
ROM to places of interest o r  iniportance 
64. I liked the tert and the text hotspots on the CD-ROM 
70. In the sections of the CD-ROM that it occiirred, I found it ri.iefu1 hai,ing 
the information organised into 3 layers 
The factor was named Feature Satisfaction. A feature was considered to be ;in element 
that was common to all sections on the CD-ROM, e.g. text, graphics, the layering of 
information. In this study, this factor appeared to account for aspects of using the CD- 
ROM that were assumed in Study I1 to fall under the separate strategies of Modality 
Preference and Navigation. Modality Preference referred to the preferencc fur t i \o of 
the different modes of presenting information on the CD-ROM (i.e. text. Zraphics, and 
narration). However, this did not appear to be an appropriate outline of u strategy since 
the questions that loaded on to this factor reflected opinion about using the CD-ROM 
and not behaviour. 
FACTOR I1 - Tool Use 
The four items below loaded on the second factor (Q48, Q54, Q62 and Q63): 
48. I thoiigfir il inipoi-rant io use die tools (i.e. Camera. Albiini, Ruler) o11 
the CD-ROM 
54. I had a go nidi each of ilre tools ori rlie CD-ROM, before deciding 
n~hether or riot to use rheiii 
62. I did riu1 u w  d i e  rods u11 Ilre CD-ROM (i.e. Cunicru, Album. Rule,; 
because I thoughr if wo:ld take too long ro leani how to use them 
63. I found thc tools on ilw CD-ROM (i.e. Camera, Album,  Glossar?, 
Ru/er) useful 
This set of items dealt exclusively with use of the Tools on the CD-ROhl. thus the 
strategy was termed Tool Tise. As a strategy this combination of questions iells us little 
about the management of the CD-ROM. Rather, the questions deietmine \\hethsr the 
Tools on the CD-ROM were used and questions 48 and 63 offer a subtle distinction 1” 
finding the Tools useful. This ambiguity is also evident i n  relation to the four items that 
loaded on to Factor 111, 
FACTOR 111 - Not identified as strategy 
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The four items below loaded on to Factor I11 (Q43,Q45, Q46 and Q51): 
4.1. I found the tools on the CD-ROM (i.e. Camera, Album, Ruler) dificult 
to use 
4.7. i ofen found riiyselfgefiing IO a screen on the C D - R O M  and then 
wondering how i got there 
46. I often found that i became lost iri the layers of informution on the CD- 
R O M  
5ì. I had d i f i c u l ~  making the fools on the C D - R O M  (i.e. Camera, Albuni, 
Ruler) work properly 
These items cover various difficulties encountered whilst using the CD-ROM 
particularly in navigating the information and using the tools. This factor was seen as 
representing obstacles that students encountered in their use of the CD-ROM but could 
not be considered a strategy. That is, the questions represente.d what happened as a 
consequence of study or strategic behaviour. 
FACTOR IV - Window Shopping 
The following eight items loaded on io the fourth and final factor (Q50, Q55, Q58, Q59, 
Q66,Q68, Q71 and Q72): 
50. Before poirig rhn>ugli the iarious sectiotis I looked rlii-oufih the CD- 
ROM to see what would be useful 
57. I used the reference fuciiiry on the CD-ROM 
58. I found ir easy to look f o r  andfind the irifornintion I wanted on the C D -  
ROM 
59. Before stiidyiiip ri particulur section oli the CD-ROM 1 tiad a quick 
look through it IO see what it covered 
66. i used the 7rnil facility tu ser > L h t  riiateriul I had coi>ered iii  the 
section i was studyirig 
68 I used the Mapfacility fu @inp ' to Q purficulorpuint on the C D - R O M  
thnr I wanted to go to 
i / .  i used the glossaryfucility on the CD-ROM 
72. i rised the Trailfricilify to return to parts of the sections ipreviously 
covered 
In Study I1 Window Shopping was identified as a Tool Management strategy, 
characterised by a cost assessment exercise where components and information on the 
CD-ROM are initially explored and appraised for usefulness. This influenced which 
components were used and what information was examined on the CD-ROM. This 
strategy is reflected in the loading of items on the fourth factor that was also termed 
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Window Shopping. This factor loads items associated mainly with navigation 
behaviour, especially the use of navigation aids such as the Trail facility (this allows 
students to view an outline of screens they have viewed) which would facilitate viewing 
of specific content on the CD-ROM at the discretion of the student. 
6.4.4. Use of strategies 
The Factor Analyses revealed a series of strategies and by examining the nature of the 
questions that loaded on to factors, a picture emerges of each strategy. By calculating 
the average score of the items that formed a particular strategy, a mean subscale score 
can be calculated (see Table 6.3 below). This provides an insight into the extent to 
which the students used each of the strategies. 
Table 6.3: Descr9tives for Computer-based Learning Strategies 
Strategy Median Mean StDev 
Presentation format 3.27 3.29 0.53 
Resource Exoloitation 3.29 3.27 0.63 
Perceived value of IT 
Expectancy 
Knowledge Centred 
Self Testing 
Notetaking 
Objectives 
Feature satisfaction 
Tool use 
Window Shopping 
3.03 
3.07 
2.77 
2.16 
1.25 
2.24 
3.04 
2.37 
2.46 
~~ 
3.00 0.64 
3.17 0.71 
2.83 0.71 
3.00 1.02 
1.56 0.67 
2.20 0.7 1 
3.17 0.54 
2.50 0.47 
2.50 0.66 
Based on the original subscale used for each item, the figurcs can be intcrpi-cicli ~i 
follows: 
i I 1.1 1 2  1.3 1.411.5 1.6 I.? I 8  1.9 2 2 1  2 2  2 3  2.412.5 2.6 2.7 2.8 2 9  3 3.1 3 . 2  3.3 3.413.5 3 6  3 7  3 8  1 9  4 I 
no lo very liltle some incidence of behaviour muderate mcidrnce of behaviour high incdcnce of 
incidence af indicalive of that sirategy but to a indicati\~e of that strategy hrhu\iuur ~cidicatiic 
behwioui fairly limited extent cif that siratei> 
indicative of that 
StraWg! 
Using this scale to interpret the mean scores of the sample for the motivational 
strategies, it is apparent that there was a moderate level of motivation to use the CD- 
ROM. These levels of motivatibn reflect the fact that the decision to use the CD-ROM 
was left to the discretion of students. However, the strategies could apply just as well to 
a context where students are required to use a CD-ROM or another computer-based 
learning environment as part of their course 
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Designers and educators could assess to what degree students are motivated to use the 
product because of the way it presents information (Impact of Presentation strategy) as 
opposed to using i t  because they feel they need to (Resource strategy). Use of the 
product could also be explored to see if it is influenced by the IT Potential strategy, that 
is, believing IT has great potential may lead to greater use of the product as opposed to 
fear or lack of potential meaning that the product is barely used. 
In terms of the Cognitive strategies, the Self Testing and Knowledge Focused strategies 
were adopted to a greater extent than the other Cognitive strategies. This would indicate 
that students used the CD-ROM to a moderate extent to understand the information 
from other source material. They also used the QuickTest facility to test the knowledge 
they had accumulated over the study of the course. 
The Knowledge Focused strategy produced an average score of 2.83, indicating that the 
CD-ROM was used to a moderate extent for understanding and clarifying information 
about the domain. The loading of Q36 on to the factor identified as this strategy (see 
below) also indicates that understanding and clarification is linked to when the CD- 
ROM is studied in relation to the other course material, particularly afterwards. 
36. I nould look ar reieiurir .secrioris of die CD-ROM aJier i had sfudied rhr 
course marerial 
This is an important finding in two respects: firstly, the students were not given any 
indication of how the CD-ROM should be used in  relation to the other course mutenal. 
Second, if students adopted this behaviour of using CD-ROM after studying the other 
course material and found this added to their understanding of domain; then use of the 
CD-ROM in terms of the other course material and its impact on cognitive strategies 
requires further investigation. 
Interestingly, Notetaking, was an activity that failed to occur to any great extent, if at 
all, when using the CD-ROM. It may be that students did not believe there was a need 
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to take notes from the CD-ROM since they may have examined the text based material 
first and made substantial notes from that resource. This is also an activity linked to 
using the CD-ROM that requires further investigation. 
The Tool Management strategies, as discussed in section 6.4.3, remain difficult to 
interpret and of all of the classes of strategies identified this requires extensive further 
examination. At best, what could be interpreted from the Tool Management strategies is 
that students were moderately satisfied with the features and organisation of information 
on the CD-ROM (Feature Satisfaction strategy). Yet students were likely to encounter a 
moderate degree of difficulty in navigating the CD-ROM and using the Tools as 
indicated by the Tool Use strategy that emerged from the analysis. One factor, Factor 
111, could not be determined to be a strategy rather a description of some of the 
difficulties that students are faced in the study of the CD-ROM and the implementation 
of strategic behaviour. 
The cost assessment exercise of Window Shopping was also likely to be adopted to a 
moderate degree. With the exception of the Window Shopping strategy, the strategies in 
this ‘Tool Management class are unlikely to offer much benefit to educators and 
designers because of the difficulties linked to their interpretation. 
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Res. 
Val. 
Exp. 
K.Cn 
S.Tst 
Note 
Obj 
Feat 
Tool 
W.Sh 
Pres. Res. Val. Exp. K.Cn S.Tst Note Obj Feat Tool 
0.31 
0.64 0.23 
0.51 0.20 0.40 
0.54 0.25 0.51 0.35 
0.27 0.07 0.11 -0.01 0.37 
0.16 0.01 0.12 0.22 0.36 0.22 
0.38 0.19 0.34 0.30 0.54 0.38 0.47 
0.42 0.26 0.33 0.25 0.57 0.39 0.20 0.41 
0.12 -0.06 0.13 0.15 0.22 -0.03 0.21 0.18 0.09 
0.24 -0.04 0.22 0.22 0.42 0.32 0.39 0.48 0.45 0.20 
Generally, strategies in the Motivation and Cognitive classes produced significant 
positive correlations with each other. In the Motivation class of strategies, Impact of the 
Presentation Format also correlated positively with the Cognitive strategies. This 
indicates that greater engagement with the CD-ROM’s content was likely to occur if the 
student used the CD-ROM because they believed the way it presented information was 
going to be beneficial. 
This may seem obvious hut has implications for educators and designers who mav 
cncounter students who have anxieties about using the technology. These findings 
would indicate that such students would not engage with the content of the product to 
any great extent. This was furthcr supported by the correlation between the Knowledge 
Focused strategy and respectively the motivational strategies of Value of IT and the 
Expectancy. The correlations between these strategies also iridicate that believing that 
the technology can offer benefits leads to greater engagemefit with tbe product 
In the Tool Management set of items few of the strategies correlated significanti) \\.ith 
one another. The Window Shopping strategy fared best, amongst others, it coile1:ited 
significantly with the Knowledge Focused strategy. This indicates that those students 
158 
Chapter 6 
who selected the parts of the CD-ROM they examined were more likely to use the CD- 
ROM to increase their understanding of the domain 
Table 6.5 presents the Cronbach’s Alpha reliability statistic for each of the strategies. 
Table 6.5: Reliability statistics for strategies using Cronbacb’s alpha 
Strategy Alpha 
Impact of presentation .82 
format 
Resource Exploitation 
Perceived value of IT 
Expectancy 
Notetaking 
Self Testing 
Knowledge Centred 
Objectives 
Feature Satisfaction 
Tool use 
Window Shopping 
.53 
.77 
.72 
.79 
.92 
.SI  
.77 
.73 
-.O6 
.80 
A figure of .7 or above is generally regarded as indicating that the set of items tested, in 
this case for each strategy, has a good measure of internal reliability (Kline,1993). 
These analyses indicated that most of the scales had ‘sufficient’ to ‘very good’ internal 
reliability. To clarify what this indicates: if the items in a subscale measured the same 
construct, each student would be expected to be consistent in their responses to the 
items. The findings suggest that this was the case for most of the strategies. Two 
strategies, or sets of items, were identified as unreliable, the first of these were the set of 
Resource Management items that produced an Alpha of .53 and the Tool Management 
set of items that produced an Alpha of -.06. The low Alpha’s for these two strategies 
raisc further doubts about whether i t  is possible to draw conclusions about the strategies 
students used from their responses to the questions to the Tool Management part of the 
questionnaire. 
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6.5. Summary 
The study that is reported in this chapter examined the learning strategies of students 
using a questionnaire developed from the findings of interviews carried out in an earlier 
study, Study I1 (reported in Chapter 5) .  A series of strategies emerged in relation to 
using the CD-ROM. These practices covered distinct aspects of motivation, cognition 
and management of the resource. The strategies in the Motivation and Cognition classes 
emerged more clearly than those in the Tool Management class. 
The questionnaire that was designed and tested in the study, comprised three main 
strategy sections: motivation, cognition and resource management. Few questions were 
rejected from these sections following both item and factor analysis. From the 
motivation section four strategies emerged, these indicated that use of the CD-ROM 
was prompted by a series of factors. These included, a desire to use all available course 
materials (Resource Exploitation strategy); a belief in the learning potential of IT 
(Perceived Value of IT strategy); a set of expectations about the potential of the CD- 
ROM (Expectancy strategy); and an attraction to the way the CD-ROM presented 
information about the domain in question (Impact of the Presentation Format strategy). 
Factor analysis of the Cognitive strategy questions also revealed four factors. The first 
of these indicated that the CD-ROM was used to increase students’ understanding of the 
domain and to also to add clarification to concepts from the other course material 
(Knowledge Focused strategy). A strategy linked to taking notes was also identified 
(Notetaking strategy) although the responses of students indicated that very little 
notetaking occurred from the CD-ROM. Two other cognitive strategies that emerged 
included Self Testing, referring to the use of the QuickTest facility. A final Objectives 
strategy referred to the use of the Objectives as an indicator of what needed to be learnt 
about the domain from the CD-ROM. 
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The Tool Management section of the questionnaire offered less definite notions of 
strategic behaviour. Although four factors emerged only three could be identified as 
referring to strategic behaviour and even then the extent to which they appear relevant 
to the learning context is questionable. The strategies identified in relation to this class 
of behaviour included Feature Satisfaciion, refemng to opinion students had about 
features of the CD-ROM including text and graphics; Tool Use refemng to the extent to 
which the various tools were used; and Window Shopping referring to the selective way 
in which information was examined. 
The use of the questionnaire is limited in the amount of detail it can provide and 
information is required about the strategies that emerged, particularly in the case of the 
Tool Management strategies. In order to provide further information about strategic 
behaviour, the study reported in the next chapter, the final in the research programme, 
details the findings from a series of interviews conducted with twenty students. 
161 
Chapter 7 
Chapter 7 
STUDY IV: A DETAILED EXAMINATION OF STUDENTS’ COMPUTER-BASED 
LEARNING STRATEGIES USING INTERVIEWING. 
7.1. Introduction ..................................................................................................................................... 163 
7.2. Method ............................................................................................................................................. 165 
7.2.1. Interview Schedule ...................................................... .............. 
7.2.2. Participants ............................................................................ 
7.3 General findings ............................................................................................................................... 169 
........................................................................... 169 
... 172 
............................... 174 
7.4. Motivational strategies .................................................................................................................... 176 
7.3.1. Studying Biology, Brain and Behaviour 
7.3.2. General Computer Use .......................................................................................... 
7.3.3. General use of the CD-ROM ................. 
7.4.1. Resource exploitation ...................................... 
7.4.2. Expectancy .......................................................................................................... 
7.4.4. Presentation Format ... ..... ............................... 178 
7.5. Cognitive strategies ......................................................................................................................... 181 
7.5.1. Notetaking ......... ....... ................................................................................ 181 
7.5.2. Self Testing .......................................................................................................... ...... 182 
7.5.3.  Knowledge focused ............................................. ........................................ 185 
7.6. Tool I\ilanag~ment ............................................................................................................................ 188 
................................ .......................................................... 
7.6.2. Navigation ................................................ 
7.6.3. Use ot Support Facilities ............................ 
7.6.4. Usage ......... ........ ........................ 
............................... 194 
7.7. Summary .......................................................................................................................................... 199 
I62 
Chapter 7 
7.1. Introduction 
This chapter reports on the fourth and final study of the research studies. The aim of the 
study was to further investigate and build on the findings of Study I1 and 111. In Study 11, 
eight students were interviewed about their behaviour and learning processes when 
using the Human Brain CD-ROM. The findings from this study led to the formulation 
of a tentative framework of learning strategies. This framework proposed three main 
classes of strategy: Motivation, Cognitive and Tool Management. The framework 
informed the design of a computer-based learning strategies questionnaire in Study 111. 
The purpose of that study was to clarify the nature of the strategies that comprised each 
class and to examine the reliability of those strategies. The findings from Study Ill 
indicated that the Motivation and Cognitive strategies were sound and reliable 
representations of behaviour that occurred when using the CD-ROM. However, it was 
difficult to determine the nature of the Tool Management based strategies. One factor 
was unidentifiable as a strategy and most of the remaining factors/strategies loaded a 
range of questions that most often reflected not so much what students did as what they 
ihoughi about cet-tairi abpects of the CD-ROM. The cause of this difficulty appeared to 
be emors made in the inclusion and phrasing of questions in the Tool Management 
section of the questionnaire. 
Thus, the study reported here sought to further investigate the Motivation and Cognitive 
strategies and clarify the nature of the Tool Management strategies. The chapter reports 
on twenty in-depth interviews that were carried out with students who used the CD- 
ROM. The students were interviewed on completion of the course they were studying, 
where the CD-ROM was an optional part of the course material. Students also used the 
CD-ROM during the interview to support or explore issues raised in their account of 
using the technology. The findings of the interviews aimed to extend the understanding 
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of the strategies in the framework and offer further explanation for the computer-based 
study practices of students. 
The following sections of this chapter provide details of the subjects’ interview the 
interview schedule, and the analysis and findings of the interviews. 
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7.2. Method 
7.2.1. Interview Schedule 
The interview schedule adopted in this study was similar to that used in Study 11. The 
schedule was designed to provide an account of each student’s experience of using the 
CD-ROM and to a lesser extent their experience of studying the course and their general 
computing behaviour. The questions, however, did not ask students specifically for 
details of their learning strategies. Rather, it was intended that these processes and 
behaviours would be determined in the analysis of the accounts provided by students 
about their use of the CD-ROM. The interview consisted of five main parts, each of 
which examined particular aspects of the students’ learning experience with the CD- 
ROM (see Table 7.1.). 
Table 7.1: Interview schedule showing parts, aspects and strategy indicators. 
Parts 
General experience of the 
course 
General computing 
experience 
Generai experience of using 
the CD-ROM 
Features of the CD-ROM 
Tools on the CD-ROM 
Other aspects of CD-ROM 
use 
Aspects 
What they thought about the course. 
Previous experience of studying OU 
courses - Nature of demee - 
Use of course material 
Computing experience 
~~ 
General Usage 
Time spent using the CD-ROM 
Use of Instruction Section * 
Sections used and favourite 
section(s)* 
When the CD-ROM was used in 
comparison to the other course 
material 
How the CD-ROM was used with 
the other course material 
Navigating around the CD-ROM* 
. 
. 
* Graphics* - Text* - Narration* 
QuickTest* . Objectives* 
Organisation of information* 
Glossary* 
Camera/Album* 
Notepad* 
Note-taking 
Printing 
Problems encountered* 
NIA 
NIA 
NIA 
Strategy Class ====I 
Motivation 
Motivation 
Motivation 
All 
Tool 
MoüCog 
MoüCog 
Tool 
Cop i  ti veîïool 
Cognitiveîïool 
CognitivelTool 
Cognitiveiïool 
Cognitiveîïool 
Cognitiveîïool 
Tool 
Tool 
Tool 
Cognitive 
TwüCognitive 
Tool 
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In Study I1 the interviews with students were conducted without the CD-ROM being 
used during the interview. In this study, with the exception of the fourth student 
interviewed (S4), all students were interviewed with the CD-ROM being used at some 
point during the interview. In Table 7.1, (*) indicates what aspects of the interview 
involved the use of the CD-ROM. In the case of those students who were interviewed 
over the telephone, it was pre-arranged that when the interview took place they would 
be interviewed using the telephone and sitting in front of their own computer. These 
students were asked to report or confirm any activity they performed on the CD-ROM 
when they used it. On the other end of the telephone the interviewer sat with a 
computer, mirroring the student’s actions. 
In using the computer, students would be directed to a particular point of the CD-ROM 
and asked to perform or talk through an activity depending on the aspect of the 
interview being covered. In most cases, use of the CD-ROM during the interview took 
place on the students’ own computer. In some cases, where the students were 
interviewed face-to-face, a colour PC laptop, with the CD-ROM installed. was used (S l ,  
S2, S7, SiO, SI1 and S12). Any activity performed with the computer during the 
interview was not itself regarded as a mcasure or indicator of strategic behaviour but the 
use of the CD-ROM during the interview served an important purpose. By allowing 
studenis to usc the CD-ROM during the interview, the interviewer could observe the 
accuracy of their account. On the pari of the student, the use of the CD-ROM during the 
interview was also intended to stimulate their recall and allow them to demonstrate 
instances of behaviour that would support their accounts. 
7.2.2. Participants 
The SPOTLITE questionnaire contained a general section about using the CD-ROM 
that also asked students if they would agree to be contacted with a view to arranging an 
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interview about their use of the CD-ROM. In Study Ill, the questionnaire was sent to 
SOO students studying Biology, Brain and Behaviour, and was returned by 240 students. 
From that sample, 140 indicated that they were using the Human Brain CD-ROM 
produced for the course and 62 agreed to be contacted with a view to arranging an 
interview. In total twenty students who used the CD-ROM were interviewed; four were 
male and sixteen were female with a mean age of 41.85 years (SD=9.93). Table 7.2 
provides details of the students who agreed to be interviewed. 
Table 7.2: Details of interviewees 
S Gender Age Interview Method 
1 F 51 Face-to-face 
2 F 32 Face-to-face 
3 F 53 Face-to-face 
4 F 28 Face-to-face 
5 F 43 Face-to-face 
6 M 32 Face-to-face 
7 F 45 Face-to-face 
8 F 53 Face-to-face 
9 F 49 Face-to-face 
10 F 40 Face-to-face 
11 F 49 Face-to-face 
12 F 36 Face-to-face 
13 M 54 Telephone 
14 F 40 Telephone 
15 F 23 Face-to-face 
16 F 47 Telephone 
17 F 35 Telephone 
18 F 59 Face-to-face 
19 M 39 Face-to-face 
20 M 36 Telephone 
~ __ 
The following sections of this chapter present the findings from the interviews 
conducted Lvith the twenty students along with the data they provided in the SPOTLITE 
questionnaire. These findings are the result of analysing the reports of the twenty 
students in two phases: initially by categorising parts of the interview into possible 
strategy indicators using NUD*IST v4. Then a more detailed analysis of each of these 
groupings aimed to identify specific strategies and any possible components by the 
extraction of behavioural activities or study practices that appeared to be common 
amongst students in their reported use of the CD-ROM. 
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The first sections, ‘general findings’, frames the evidence for learning strategies with 
information about studying the course in general, computing background and their 
general use of the CD-ROM. The discussion of learning strategies in the following 
sections, Motivational, Cognitive and Tool Management strategies, discusses the 
evidence provided in the interviews for the existence of these strategies. 
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7.3 General findings 
This section cancentrates on the learning strategy findings that emerged from the 
interviews carried out with the twenty students. The reports of students were analysed in 
two stages. Initially, the segments of the interview were categorised into possible 
strategy indicators using NUD*IST v4. This procedure was followed by a more detailed 
analysis of the dialogue in each of the categories with the aim of identifying specific 
strategies. A strategy constituted - common behavioural activities or study practices that 
were reported by students in their use of the CD-ROM. 
The section begins by detailing information about the students’ general study of the 
course, their computing background and their general use of the CD-ROM. This 
information emerged from both the interviews and the responses of the twenty students 
to the SPOTLITE questionnaire in Study 111. This information provides a context 
against which to compare the students’ learning strategies in using the CD-ROM. The 
remainder of the chapter presents the strategies identified from the interviews in terms 
of the three general classes of strategies identified in earlier studies: Motivation, 
Cognitive and Tool Management. The scores of students on the SPOTLITE inventory in 
Study 111 frame the evidence presented for each learning strategy. 
7.3.1. Studying Biology, Brain and Behaviour 
Generally, most of the twenty student interviewed about using the CD-ROM reported 
that they enjoyed studying the course but found it difficult. Most students studying the 
course have often studied a series of natural science courses with a leaning towards 
Biology or social sciences courses in Psychology. Many of the students, from both 
natural and social science faculties, reported not being used to studying the type of 
information that comprised parts of the course. For example, S2, S7, S14, S18 were 
studying the course as part of a psychology course and they reported finding the biology 
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aspect of the course difficult to embrace. By contrast, S12, S15 and SI9 were biology 
students who found the psychology aspect of the course difficult. Apart from the nature 
of the course content, many students reported finding the amount of information to be 
learnt overwhelming. SI0 failed to complete the course, choosing to drop the course 
two-thirds of the way into it.  Interviewee S4 was the only student to study another OU 
course alongside Biology, Brain and Behaviour. This course was in  artificial 
intelligence and she reported that the two complemented one another. 
Most of the twenty students chose to study the course because it was a requirement of 
their chosen final degree, with a few studying the course because of a general interest in 
the subject matter or career aspirations (see Table 7.3). This latter group of students 
were also less likely to be studying towards a particular degree; rather they studied a 
series of courses from a number of disciplines to a gain a general OU degree. For three 
of the students interviewed (S6, SI2 and S13) Biology, Brain and Behaviour was the 
first course they had studied since completing an OU foundation course, a precursor to 
studying degree level courses. The rest of the group had studied between two and six 
courses with the OU prior to registering on Biology, Brain and Behaviour. 
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Table 7.3: Degree path of students and motivation for studying Biology, Brain and Behaviour 
S I  Degree Path Reason for study 
1 1  General Interest 
12 
13 
14 
15 
16 
19 
Psychology 
Psychology 
Psychology 
Natural Sciences 
Social Sciences 
Social Sciences 
Biology 
Biology 
Social Sciences 
Psychology 
Biology 
Biology 
Psychology 
Biology 
Biology 
Psychology 
General 
Biology 
Biology 
Degree profile 
Degree profile 
Degree profile 
Interest 
Career aspirations 
Degree profile 
Interest 
Career aspiration 
InterestKareer 
Degree profile 
Interest 
Degree profile 
Degree profile 
Degree profile 
Degree profile 
Degree profile 
Interest 
Degree profile 
Degree profile 
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7.3.2. Generai Computer Use 
In the SPOTLITE questionnaire, all the students interviewed reported using a computer 
prior to using the CD-ROM. For most of the students using a computer was an activity 
that occurred solely at home, although some did use a computer at both home and work 
(see Tdbie 7.4). Weekly computer use varied amongst students, with some using it daily 
and others using i t  maybe once or twice in a week. With the exception of students S12 
and S13, this was the first experience the majority had of using a CD-ROM in their 
study of OU course material. Most students used the CD-ROM at home, S 11 used it at a 
friend’s house, whilst S20 was able to use the CD-ROM at home and at their place of 
work 
In the SPOTLITE questionnaire, all the students reported using a computer for ‘general 
applications’ use (e.g. word-processing and spreadsheets), with a number also using the 
machine for Internet and email activities (see Table 7.5). This was confirmed in the 
subsequent interviews with students, with many reporting that word-processing was the 
main task for which they used a computer. In the interview students were also asked to 
estimate the amount of years experience they had with computers with most reporting 
between 5 and 10 years. In the case of some students. computing experience and 
cxpertise impacted on their motivation to use the CD-ROM; this is discussed in terms of 
the findings for the motivation class of strategies presented later on in this section. 
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Table 7.4: General Computer Use 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 __ 
Previous Where did they 
experience with use the CD-ROM 
Where did they Weekly computer 
Home & Work Varied Yes At home 
Student generally use a 
a CD-ROM use computer 
Home & Work 
At home 
At home 
At home 
Home & Work 
At home 
At home 
Home & Work 
Home & Work 
Home & Work 
At home 
At home 
At home 
Home &Work 
Home &Work 
At home 
At home 
At home 
Less than daily 
Varied 
Varied 
Varied 
Daily basis 
Daily basis 
Less than daily 
Daily basis 
Varied 
Daily basis 
Less than daily 
Daily basis 
Less than daily 
Daily basis 
Daily basis 
Less than daily 
Varied 
Daily basis 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
At home 
At home 
At home 
At home 
At home 
At home 
At home 
At home 
At home 
Friend’s home 
At home 
At home 
At home 
At home 
At home 
At home 
At home 
At home 
Home & Work Daily basis Yes At home & work 
Table 7.5:Computer experience 
S I General* Email Internet Games. ExperienceYRS 
I l  J J J J 1s 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I l  
I ?  
14 
15 
16 
17 
18 
19 
20 I 
*Word-processing and spreadsheets 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
2 
3 
3 
10 
6 
2 
10 
10 
14 
11 
7 
S 
3 
3 
15 
3 
2 
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7.3.3. General use of the CD-ROM 
Almost half the sample used all the sections on the CD-ROM (S5, S7, S8, S10, S13, 
S14, S17, S19 and S20) (see Table 7.6). Students S2, S3, S4 and S11 were unable to run 
the Hands on Brain section of the CD-ROM but examined all the other sections. 
Interviewee SI reported not studying the Speech, Hearing or Vision sections on the CD- 
ROM. She decided to leave these sections out of her general study of the course for 
reasons of time and difficulty. This reason was also given by S6 and S15 in terms of not 
studying the Vision section of the CD-ROM. S12 examined only two sections on the 
CD-ROM, the Overview and the Spinal Cord. Along with a lack of time, she expressed 
a disappointment with these sections leading her not to examine the CD-ROM any 
further. The section that students found the most useful was the Cerebral Cortex. 
Students provided an estimate of the time spent using the CD-ROM in the SPOTLITE 
questionnaire some three months prior io the interviews being conducted. The total 
amount of time spent using the CD-ROM was addressed in the interviews and most 
students were able to provide an approximate total figure but for those unable to do so 
Table 7.6 provides the figure reported in the questionnaire. The estimations provided in 
the interviews and the questionnaire seemed, where comparison was possible, to 
coincide,. The estimates taken from the questionnaire are indicated by the (*) symbol in 
Table 7.6. What is evident is a fair degree of variation in terms of the time spent using 
the CD-ROM, with times ranging from 1.5 hours to possibly 30 hours. Eight students 
(Sl, S3, S4, S I I ,  S14, S15, SI7 and S19) reported using the CD-ROM for 10 or more 
hours. These estimations of time, often calculated by summing the amount and duration 
of sessions spent using the CD-ROM, are further discussed in terms of the Usage 
strategy in the Tool Management class of strategies. With the exception of S I I ,  all the 
students used the CD-ROM on an individual basis. Interviewee SI1 was the  nei in ber of 
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S 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
an Informal study group who met monthly and In that context used the CD-ROM for an 
additional three hours, 
Overvi HoB CC Scord Speech Hearin Vision Approx. Time (hrs) 
Y X Y 20 
Y 5* 
J Y 10 
X J 20* 
J J J 2* 
J J Y X 7* 
J J 1.5 
J J J 3* 
J J J X X J 3-4 
J 2-3 
X J 20 
X X X Y X 2 
J J J J 8 
J J J J 12 
J X J X 10 
J Y Y 2 
J J J J 10 
J X J J 3-4 
J J 20-30 
J J 8* 
section examined 
175 
Chapter 7 
7.4. Motivational strategies 
7.4.1. Resource exploitation 
The findings of this strategy relate to a much wider issue of studying the course and the 
use of course materials. From the interviews it emerged that almost half the sample of 
students used the CD-ROM because it was part of the course material (S2, S3, S 5 ,  S8, 
S9, S10, S11, S12, S13, ,514, SI7 and S18, see example excerpts below). These students 
were also likely to gain scores of between 3 and 4 for the same strategy on the 
SPOTLITE questionnaire. Other students reported being more selective about the 
course materials they used, particularly in terms of the video and audiocassettes 
provided to students. The main reason for this was a lack of "time to do everything" as 
most of the remaining students reported 
INTERVIEWER: You should liuve received the CD-ROM afew  M e e h  into /lie course. You should 
I iuw kiiowi that u CD-ROM was nvailuble. So, casting yoiir niirid back IO the beginiring of rlie 
coursc, cui1 you reiiieiiiber what your irliria1 thouglits were ribout irsing the CD-ROM? 
SI7: I would have gut i f  out ofiriteresr because you iiriiirediurely think '$you don't use ir are you 
missing out' and as much as die? said 'you don't need tu fire ir[rhe CD-ROM] arid the all the 
ii,forination is else where' I wouldfeel that $ 1  Iiadii't actually used ir mid pur i f  on then 'was I 
iiiissirig oiit'. 
7.4.2. Expectancy 
In the interviews students were asked to recall what their initial thoughts were about 
using the CD-ROM before they started using it. From this area of questioning there 
emerged a set of expectations about using the CD-ROM that, in  part, prompted the 
students to start using the CD-ROM. 
Only two students, S15 and S17, reported that they had no real expectations about what 
the learning experience with the CD-ROM would be like. However, the majority of 
students reported that they expected the CD-ROM to clarify concepts and to add to their 
understanding of concepts in the other course material. A number of students specified 
that they expected the imagery on the CD-ROM to clarify the positioning and nature of 
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the anatomical structures of the brain (SI, S3 ,  S4, S6, S12, S18, S20). The excerpts 
below from the interviews with students S 1  and S5 are typical of the expectations 
reported by students: 
INTERVIEWER: Cali you tell wliut yoir iiiitiully expected to gain from the CD-ROM? 
SI: Soniething visiral.. .something nioiirig. ..I mean a moving image which I could much more 
easily understand the lay out of the brairi and sonietkiiig that would stirnulate m y  ability to learn 
the different bits o f  the course ... in this particular aspect uhich w,as about /row the bruin +vas 
formed and where the bits worked and what each did. ..I didii't get so niuch what each bit but I did 
begin to understand the structure beiter 
INTERVIEWER: Do you think ir actuai1.v ackieved those e,rpectatiorrs? 
Si: I tliink niore so than any otlier nrediirni thut I tried ... I did actiiall)' have a go at w,atcliirig tlie 
video that was about tlie structure of the brain but I didn't watch it f o r  ves. long ... I found it muck 
more easy to use the CD-ROM because it was ititeractive, because I had to do things to get  rny 
attentioii ... it was a niuch better use of m y  time I felt 
INTERVIEWER: Can vou tell nonre u,hat you expected to gain f rom the CD ROM? 
S5: I think ir gives anotlier diinension on things and i was hoping fo r  anorlier npproacli to learning 
fo r  the course and hopefully an easier way to learning. 
INTERVIEWER: You talk about rhe differerit approach. How do  you cltaracrerise the current 
ripproach and ivliot kind of approach were you lookiiig for? 
S5: Well I nieaii there is the .standard book work and then of course die \,idros and audio tapes. uni 
and the CD ROM gives you tire opportunitv of some iiireraction rnaterinl so ir perhaps gets you 
tliinkiiig in a differerit wny. another dinierision ... rke 3 0  models oli rhe CD ROM and being able to 
inanipirlnte with tke H a i d s  ( n i  Brain, it sort of gims you that extra diiiiension atid one of tlie orlier 
students coinnieiired ro rue nboirt the !,ideo tapes, tlie orie on the brairi, it was guaranteed io send 
us to sleep aiid it is quite heavy going, you ktiow. I think tlonrnr the CD ROM does give you tkat 
added diniensioii to keep you interested. 
Above, S5 talked about interacting with the material on the CD-ROM a feature that 
other students expected of the CD-ROM. However, some students, S4, Si0, S12 and 
S13, had specific ideas about the level and nature of interaction they expected the CD- 
ROM to deliver. These students were not only disappointed by what they reported as a 
lack of interaction but also indicated that this had a negative impact on their use of the 
CD-ROM as indicated in the excerpt from S10 below: 
INTERVIEWER: What were rlie things yoii expected to gnirifiononr using the CD-ROM? 
SIO: I suppose I expected to gniii niore control over how I coiild learn, in that, f o r  exaniple iftliere 
was a nice big brain there I could zooni round it i t r  4 little spaceship, I could poke birs and see 
d i n t  happened and puli bits out and see ».lint they were attacked to and tlien whiz round the back 
and push a butiori and it would tell vie w,hnr tliat joins up to and what the chemicals are and 
177aybe I could follow it tltrough and think where does that cl~eniical go  and ask ytiesrions that I 
would like to ask ari expert, I suppose, $1  had a brain expert in m y  home for  a couple hours and 
ask all the durn6 questions that yoii would come across when you pulled it apart. 
INTERVIEWER: Did it nieer riJose expectations do you think? 
SlO: No, that may have been niy inconipetence on tlie machine and the fact that I didn 't have it for  
very long but i started usiiig and I thought 'well this is all in die book, this is the same layout as 
the book' to nie it nas just  slower than looking up a picture in a book. It didn't take nie where 
riiaq.De where I wanted to go with it. If if did I certninly didn't work out Iiow to get there. 
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INTERVIEWER: One of the things you said before was that you fe l t  the CD-ROM repeated what 
was in the books. Cari you tell what you mean by  that? 
Si9: Well, it had diugranis of the hraiii and +vel1 I rllouglit 'ilmt's in the book'. J can understand 
that you need thut to begin then it would just say 'Iiighlight this and leani inore' so you woald 
highlighted it and rhirik 'well, that's in the book as  well' so I would have already read that in the 
books so I worider u,hy that's on the cornputer really. In the [videos supplied as part  of /lie course 
rrtateriuls] o u  can puli ir out und twist it around and go underneath it front the top and look it 
f rom all aiigles and that would 1iai.e been more what I was thinking of The whole tliree- 
dimensions. 
INTERVIEWER: So how did you feel about tlie fact tkat there was this repetition? 
SIO: I fe l t  very itiadeqiate o11 the machine to be honest, I tkougltt it must be and i think there mast 
be way to get into this and as you know with die OU there is a lot of work and not a lot of time and 
I tlioiight I don 'f how much time to speiid t t p i g  to get my head round this technology at this stage. 
Because I think also i f  cante in tke  course, the timing was really strange, around about Summer 
Scltoul r i m  arid the project was coining up and it wus like 'i'ni ~iot  sure if i hase rime to really 
invest iii workiiig my way through this when so f a r  it's been repeats of what I have got in the books 
whicli I ani onlyjust about getting my liead rouiid anyway' so it was starting to he more confusing. 
Above we can see the different kinds of expectation students had but can they be 
considered motivational behaviour rather than general beliefs about what the CD-ROM 
would provide? The answer to this question lies in the fact some students reported being 
disappointed with the CD-ROM when they found that their expectations were not 
realised. This disappointment had an impact on the students' use of the CD-ROM, as 
reported by S10 (see above excerpt), S4 and S13, although further investigation is 
needed concerning the relationship between expectancy and use. 
7.4.4. Presentation Format 
The strategy Expectancy, and to a greater extent Resource Management, reveal why 
students started using the CD-ROM in the first place. This section identifies why  
students continued to use the CD-ROM once they had started. For the majority of 
students the answer was the appeal of the way in which information was presented on 
the CD-ROM, its format. There were a number of ways in which the format appealed to 
students. 
For some students it presented an easier way of understanding the domain, as mentioned 
by S1 (see excerpt below), S3, S8 and S9. For a number of students it was the fact that 
the format was interactive, reported by S1, S8, S13, S14 S15 and S19. Below S14 offers 
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an explanation of what :his interactive quality was and the engagement that it allowed. 
Most students reported that the CD-ROM offered something different than the other 
course material, as mentioned by S2, S5, S6, S7, S12, S13 and S14. How the format of 
the CD-ROM was different from the other course material is described by S6 in the 
excerpt from their interview below. Some students also mentioned that one advantage of 
the CD-ROM was its convenience as a learning tool, as reported by S7, S8,  S9, S13, 
SI8 (see excerpt below) and S20. That is, it could be accessed at any time or that using 
a computer was often more convenient than say watching a video or listen to 
audiocassettes in a family setting. In most cases what students were refemng to was an 
advantage of the medium, specifically of the components used to present information, 
compare to traditional modes of text-based course materials, videos and audio cassettes. 
INTERVIEWER: Tlie CD-ROM was ari optional part of the course niarerial, can you fell nie why 
yoii decided f a  use it? 
S I :  Because I ivoiild rather use it than wad  the book.. . I  had a g o  at the book and thouglit tlii.5 was 
really derise I i i i  going to liaise trouble with t l i is and there inusi be un easier way to do  tliis because 
I said I ivasii't v e y  keen on ploughing thr-oiigh all this factiial stuff arid I couldn't get it fo lodge iri 
m y  braiii so I thought maybe a differerit iiiediuin niiglit help and it did. So its really not as ari 
adjunct to {he book but ideullj ir7 prefererice to the book ... I can only really compare it with tlie 
book becaiise ar I said every t i i i ie I watched the video I would full asleep which is niore a 
i-ej7ectiori oli Iiow was I rather tliari die video . . .  I foimd it rnuclr rusier that tlie book because it 
iiioves. because ... it is just siiirpler to see ... much clearer much bigger- eventhing aboiit it makes it 
eaJier to rinderstand ... this ger.5 me niore irir,olved it 's rniicli niore hands on, I .felt I was doirig 
soniethiiig actively to promote riiy ow11 learning rather than just sittirig trying to memorise 
soiiietliiiig d i i c h  is otheru,ise whnt you are trying to do  
S6: [The CD-ROM is/ just totali? diferent, It:? beiii,p able to SEC things In tliree-diinensIoii which I 
like 6ecaiise the idea oflearriirig about the brain oiiyway is quite abstract, eiserything is in black 
urid white illustratioiis. I ii'as looking f o m u r d  to the three dinieiiriorial aspect of i f  arid I suppose. 
and it> true to aii extent, you get less te.rt o11 sonietliiiig like this arid what te.ct .vou do get is going 
tu be niore to the point thaii cliapters arid chapters in books. It  is handy being able to go doion the 
levels but it's niore to tliepoiiit than the books in a lot of cases 
INTERVIEWER: Can you tell me d i y  you decided to study ¡lie CD-ROMprior to it arriving? 
S14: Just becurise I use a cornputer arid It was anoilier media io have a go a!. I miis1 admit that I 
always forget to record the prograinrries that conle oii arid tlie videos I just fell asleep in front o& 
So, because it's [the CD-ROM] is a hands on tool and yoii can swap arid change arid get in and 
oiit of different bits it is a lot better than sitting iri frotit of a video with a voice just droning 011, 
you're just going ta fall asleep. 
INTERVIEWER: How do  you tliiiik they compared to the graphics iii the book? 
S14: I liked them because you could click on them andfind out more about that particular thing, 
although some of the graphics are in the book, I do likefiddling around with the mouse and doirig 
different things. 
INTERVIEWER: So wliat were your initial thoughts about using the CD-ROM? 
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S18: Well, I’ni quite happy using corripufers. The thing about a CD-ROM and a degree telei?siori 
prograinrnes but niore a CD-ROM is rliat you cari dodge aboiit iti it arid you can turn it off arid you 
can think about it and you cari go or you cari just put if on u f e r  you have learnt a liztle bit on the 
coiuse which Is why I used it. i mean there’s a Contents bit, so I looked up and had a go through 
the itiitial, the first bit that does a kind of overview. At first, I found it [the CD-ROM] a bit 
daiinting. It  was a bit too much to take in and I think I made the mistake tirat most people do, yon 
put it on arid yoir star? getting fascinated and you watch a lot and you think ‘ I  can ‘r learn all rhis’ 
but then you learnt to break it down arid rise it in bits and pieces 
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7.5. Cognitive strategies 
7.5.1. Notetaking 
In terms of traditional teaching methods notetaking is considered an encoding device, 
facilitating the storage and future recall of information (Beecher, 1988). In the 
interviews all the students were asked whether they made any notes from the CD-ROM 
or printed off any of the figures or diagrams from the sections of the CD-ROM. 
Only six of the twenty students reported making notes from the content of the CD-ROM 
(SI, S2, S I I ,  S15, S17, SI9 and S20). For most of the students the notes they made 
were often brief and used to complement notes they made from the other course 
material and in all cases the notes were handwritten. On the other hand, SI reported 
using the CD-ROM as the basis of her study of the Central Nervous System. However, 
she reported that the notes she made were of little use when she came to revise them 
because she did not include any diagrams or figures and so lacked the context that these 
provided to the information on the CD-ROM. Another student, SI0 also reported 
making notes whilst using the CD-ROM but these concerned the workings of the CD- 
ROM and not its contcnt. This was the only student to report making notes about the 
workings of the CD-ROM. She reported making such notes because she was 
inexperienced in using computers and believed she needed them to use the CD-ROM. 
A number of students reported that they did not make any notes whilst using the CD- 
ROM (e.g. S3, S6, S7, S8, S9, SI2 and S14). These students often reported that they 
made detailed notes from the other course material and because of this practice did not 
believe it necessary to record information from their sessions with the CD-ROM. Two 
students, S4 and S16, repotted that they made no notes from the CD-ROM because they 
made no notes from the other course material either. Both students reported that 
notetaking was not an effective study practice for them. 
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7.5.2. Self Testing 
This strategy emerged from the reports of students that indicated that the QuickTest 
facility, and to a lesser extent the Objectives facility, were used to check what students 
had learnt about the domain both from the CD-ROM and the other course material. The 
QuickTest provides a series of multiple choice questions for each of the sections on the 
CD-ROM except the Hands on Brain section and the How to use the system section. 
This facility can be accessed any time the student uses a particular section and is 
intended to allow the students to test their knowledge of a particular section. The 
Objectives facility on the CD-ROM allows students to examine the learning objectives 
that they are expected to have achieved after completing a section on the CD-ROM. 
Objectives are available for all the sections except the How to use the system section 
and the Hands on Brain section. 
From the interviews it emerged that there were four components related to using these 
facilities. These included; (i) when the facilities were used; (i¡) why they were used; and 
in the case of the QuickTest facility, (iii) what knowledge the items were used to test 
and, finally, ( iv )  what the students did with the feedback the system provided. These 
could he considered sub-strategies because, as discussed in the remainder of this 
section, they each embody a variety of behavioural outcomes. However, when the 
common outcomes are examined, collectively they represent the extent of self-testing 
behaviour. 
The first of the sub-strategies, identified as ‘Use’, related to when the facility was used. 
The Objectives facility was often used before starting a section (as reported by S8, S9, 
SI 1 ,  S17, S17, SI9 and S20) with some students reporting that this mirrored their use of 
the objectives in  the books. However, most students indicated that they used the 
QuickTest facility after they completed each section of the CD-ROM (S2, S3, S4, S6, 
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S9, S10, SI9 and S20). This use of the QuickTest facility mirrors the way questions are 
used in the text based course material. In the course texts a chapter typically starts with 
a series of learning objectives and ends with a series of questions. Other students used 
the QuickTest facility only at the end of the course when they were revising (Sl,  S5, 
SI4 and S18). However, it also emerged that some students used the facility after 
completing each section and then later on in the course for revision (S8, SI 1, S15, Si6 
and S 17). 
A second substrategy that emerged in relation to this strategy referred to why the 
QuickTest and Objectives facilities were used in the first place. The main response was 
that they were used as a checklist of information prior to and after the learning 
experience with the CD-ROM. The Objectives facility was reported by students to help 
determine what information they should have learnt having gone through the subject 
area dealt with by the section (S3, SiO, S15, SI6 and S19). In the case of the QuickTest 
facility, however, the feedback the system provided helped students to determine where 
their weakness lay in their understanding or knowledge of the domain and what they 
had actually learnt. These motives for using the facilities are illustrated in the excerpts 
below from the interviews with SX and S11 about their use of the QuickTest facility and 
S15 whose account was typical of the relationship students indicated between the two 
facilities: 
/,rtenYe>t,er: U'lreri did yoii nctiinlly u e  thenr (referi-ing to questions on the QuickTrst fncilify]? 
S8: I just used them e v e q  time i did it [the CD-ROM] because it helped me IO know whether I 
really took in what i ' d  looked at. I found that good. 
Sil: ... I found rliat the QuickTesr renlly showed whether it had gone in or it hadn't. I was also 
conscious rhar they're never going to ask us all this stuff: it's impossible. So, it wns as much rhnt 
that I enjoyed doing it thnn thinking I might get a question ori this particular neme or 
soniething .... it wns a learning tool as well. 
INTERVIEW: Did you iook ar the objectives on the CD-ROMnt ali? 
Si5: Yes, i did. 
INTERVIEW: When did you look nf the objectives, wns i f  before you stnrted n section, n f e r  or as 
you were going through the section? 
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S15: I think ir was a niirture of all of tlierii really. I wouldn't say specifically before I staned a 
section. that's the least likely. It  was interesting tu look at it afrer to see what I should Iiave gol 
and compare it tu wkut I did get. They wei-e also useful for revision, it gave me an idea of what 
direction 1 should be going in. 
INTERVIEW: You talked about die QuickTest being this kind of checklist of what you picked up 
f inm the sections, do you think you were using the Objectiies in a similar way? 
SI5: hi a v e y  sirnilar way certainly. 
In the section of the interview that concentrated on the use of the QuickTest facility, 
students were also asked about the knowledge they were testing. That is, was it purely 
what they learnt from the CD-ROM or from a combination of the course materials 
including the CD-ROM. A few interviewees, S4, S6 and S16, reported that they used 
the system to test only what they had learnt from the CD-ROM. However, a large 
proportion reported using the facility to test what they had learnt from both the text and 
the CD-ROM (S2, S3, S5, S8, S9, S10, S I I ,  S13, S17, S19 and S20). Interestingly, the 
students reported that the Objectives on the CD-ROM were used in relation to the 
information purely on the CD-ROM. 
Another important finding from the interviews related to what happened with the 
feedback the students received from the QuickTest facility when they answered a 
question incorrectly. The facility enables the user to keep answering a question until 
they provide a c«rrect answer. This oppoiiunity was exploited by a number of users (SI, 
S2, S3, S8, SI1 and S16) who used the system to give them the right answer and then, 
they reported, often thought through why this was the right answer and/or why their 
selection had been incorrect. Others reported going back through the information on the 
CD-ROM or referring back to the books (SS, S10, 513, S14, SI9 and S20). Two 
students, S6 and S17, also reported going through until the correct response was 
revealed to them but not actively trying to figure out why that was the correct response 
or trying to reference back to information on the CD-ROM or the text. 
Figure 7.1 (below) shows the substrategies and behaviours that comprise the Self 
Testing Strategy and use of the QuickTest and Objective facilities on the CD-ROM 
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ROM, specifically the learning purpose of the CD-ROM for the students. 
One student, SI ,  reported that the CD-ROM was her primary source of information 
when it came to learning about the Central Nervous System on the course. For this 
student time constraints and personal workload meant thai she omitted studying this 
component of the course from the books 
A common theme throughout the interviews was that the visual imagery was clearer on 
t h r  CD-ROM and this helped students to understand more fully the structure and 
architecture of the brain compared to the other course material. The imagery was often 
reported to provide an added dimension of reality that did not exist in the text based 
course materials. Interviewees, SI ,  S2, SU S14, SIS, S16 and SI9 reported that the CD- 
ROM also presented the information they wanted more concisely than the books. The 
experiences of SI5 and S19 are given below; these arc typical of the comments of 
students: 
INTERVIEW: How do  you tliink, the yunntity and the qiinliry of information cornpnred between the 
books [rext bused course mnterinl] and tlie CD-ROM? 
S15: Heck of a lot more information in tlie text books. That jirst goes without snying. But I tliirik the 
CD-ROM nnrroirrd it douii io the niore snlient points of the sections tlint it covers. So it gives YOU 
a good oi,erview of all those sections. I think it covered the bits you needed to know quite well. 
INTERVIEW: How did they help with the understunding of the subject? 
Chapter I 
,915: I t  gives you nii idea of where things are in relation to other things, I think that is, again, 
because of the 30  confe.rt of the pictures. 
INTERVIEWER: How did they [the images] help in understanding the inforniation? 
S19: A lot. Again because of tlie colour and the detail that has gone into the graphics has nude it 
a lot easier than just looking ai a black and white line draw,ing. Because ir has different colours 
and because you cari see the depth of it and all the rest of if tliat's what I liked about it. 
INTERVIEWER: How do you tliiiik the irimges coiirpared to the images on the videotapes rind the 
course texis? 
S19: I still say they were better OII the CD-ROM because oli tlie \,ideo because you are watching it 
on the TVyou don t sir riglit neri to i f  yoii sitfurtlier back and ir's not as  clear as it is on here [the 
CD-ROM], it> v e y  clear. 
For S6, S8,  S14 and SI8  the CD-ROM also helped to reinforce information they had 
learnt in the other text materials. Interviewee S4 who commented positively on how the 
CD-ROM helped comprehend the material to be learnt also reported that at the time of 
using the CD-ROM there was some anxiety about how useful it was to learn 
information from the CD-ROM, see the excerpt below: 
S4: there were bits that you'd go 'oli yes I renreniher rending something about that in the book'and 
some of them were. sori of had a different angle arid a different slant arid it gave yoir, instead of 
having a pat picture i f  Rave you a niore sort of diniensional shape or  concept or whatever. The 
books took this angle and the Hearing in the CD ROM came at i f  f rom another angle. bin then in a 
way that was confrising because you are going, 'well if1 learn this which may help nie is ir going to 
be exaiiiinnble iii the exam'becnuse irk on a separate niediirrn, like yoir're not too sure how nirrch 
weighting to give to the CD ROM whereas i f you  knew that ei,ei?rhing on the CD ROM was from 
boob eveti if it gave some general e.vtra infornrntion ar-ound that, that ninybe you can like click 
into or  sonierliing but then !ou could, ifxoir were hni,iiig o problern with a partirular chunk in tlie 
book yoir could go to dint niid bion: flint you are getting the same iriforniation even 11 fits in a 
dffrreiit fornut ,  becniise I nus re- iiiuch like, 'well i f1  spend a lot of time on tlre CD ROM is if 
,qoiiig limit iiie because like I'm Iearnuig stir# f rom ~t but is it e.rarniriable', do you get ivtiat I 
mean.? T h t  was the worry. 
A small number of students, S7, S10 and S13, reported that they looked at all the 
sections on the CD-ROM but did not believe it worked well as a learning tool. These 
students repotted differing explanations for why they believed the CD-ROM did not 
provide a positive learning experience. For example, S7 reported that, like the books, 
there was too much information to take in from the CD-ROM. For SI9, the CD-ROM 
was felt to be a complete departure from the manner in which she was used to 
experiencing the course material, see the excerpt below: 
SIO: The language is cornpletely different on this [the CD-ROM] and you are just getting your 
head round all tlie scieiifific language in tlie book, the audio tapes and the TV programmes and 
tlien they are suddenly speaking in a v e v  different language. This is so different to what you are 
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used to reading in the books ... this [the CD-ROM] was ... u bit chatty and chutfj isfine i f the  whole 
thing [the course] was done the like that but it wasn't. I t  was v e q  much scientific research, proof 
and suddenly you have this chatfj programme and a man talking really slowly and i t  is funny 
because it is like a whole different pace you are suddenly meant fo manage and you think 'we// on 
a computer it> meant to be quicker' and it actually feels slower and everything feels like I have to 
wade through stuff 
Interviewee S13 reported in the interview that there was little to be gained from the CD- 
ROM believing that the books were better for understanding the information and 
integrating written information with diagrams. This was in contrast to the views of most 
of the students interviewed. They reported that they used the text based course material 
first and the CD-ROM clarified, reinforced or added to the understanding of that 
information. These students were also likely to report being motivated to use the CD- 
ROM because of the format of the CD-ROM and because of a general value attached to 
using computers. 
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7.6. Tool Management 
Tool Management, as a class of strategies, attempts to offer an account of how students 
used the CD-ROM. The inclusion of the term ‘Management’ in the title reflects the 
common theme that emerged from talking to students in this and Studies Ii and 111, that 
those behaviours resulted from working within the confines of a larger study schedule 
which placed limits on time. 
In Study 11, the findings from the eight interviews indicated specific behaviours related 
to using the Tools on the CD-ROM and the general layout of information on the CD- 
ROM. There was some difficulty, however, in identifying strategic behaviour from 
these reports and of all the strategy classes Tool Management, offered the most 
speculative account of students’ CD-ROM behaviour. The findings that emerged in the 
study reported in this chapter clarified the nature of some strategies identified earlier in 
the research programme and revealed new strategies to account for the students’ use of 
the CD-ROM. 
7.6.1. Tool Use 
This strategy refers to the use of the Glossary, the Camera, the Album and the Notepad 
facility. The Glossary provided an electronic glossary which allowed searches to be 
made for specific items or items grouped under letters of the alphabet. The Camera 
allowed a picture to he taken of the image on the active screen of the CD-ROM and then 
placed this image in the Album. The Notepad facility opened up the simple word 
processing program that is made available with Windows operating systems. 
In the interviews only one student, S20, reported that he repeatedly used the tools on the 
CD-ROM. Three students reported not looking at the tools at all (S8, SI1, 13) because 
they believed they lacked the ability to use those aspects of the CD-ROM. The majonty 
of students, however, reported that they had an initial look at the tools and then decided 
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not to use them. Often students reported that curiosity led them to explore the tools 
initially but decided not to use the tools because of one or more of three factors. A 
common reason that students gave for not using the tools, particularly the Camera and 
Album facilities, was that they could not use the tools, reported by S1, S4, S6, S7, S16, 
S17 and S18. 
An example of this is given in the excerpts from the interviews with S4 and S17. In the 
case of S17 the report is particularly interesting because inability to use the facility is 
attributed to a lack of computing experience and the student's view of CD-ROMs being 
rare and novel learning tools: 
S4: ... I tried fa use fhe  camera because I ilioughf, 'oh f l iafk a nice idea "take a picture and maybe 
print i f  out" but ir wouldn't work properly. I got the first picture and I couldn'ffigure out how fo 
clear ir so that I coiild /raie ariotlier picture.. .so I just got this one picticre that I didn 'i even ivarif 
because I Imd tukeii a picture of something and wanted fo see how i f  worked arid then I w'as stuck. 
If would hai,e been nice to haw been a bit more easier fo use and I don't know whertier you could 
have printed i f  or tiioi,ed if to ariorher place or nharever. 
INTERVIEWER: Can you operi tfre Alburri for  rire. 
S17: [OPENS ALBUM FACILITY] This is wliere I feel you need to be a lot more computer literate 
when you started. 
INTERVIEWER: So how do yori rliiiik we could have riiade diuf clearer? 
S17: Tlie problerii is I don't fliink ?OU could hase riiade it ari? easier, I fliirik I needed a f ew  niore 
cuiripurrI lessons in geirrral.. . iilrirh prrliups the mojorirj of peuple Mho itse flle CD-ROM, like my 
husband, could use r l i a f  [rlie Alburri facility]. undersfarid how fo click all these little icons. whereas 
rire iiiosf I ure a computer fo r  is io wordproceri. I dori ' r  iliirik jo i r  coiild h m e  mode it any .simpler 
ori the CD. Ipersorially rieed to be  inore nu fait  with the conrpurer and how to use these compufers. 
INTERVIEWER: Did yoii feel tliat as you were r r s i r ~ g  tlie CD-ROM? 
S17: Not f o r  unythiiig else, birrfor the tools. 
INTERVIEWER: Did fhu f  put joii off using fhe  tools then? 
Si7: Ok ?es definitely, I just fe l f  i f  wusn'f wortli me spending tlie firiie using in thein in fliaf iwiy. If 
there was a CD-ROM with ei'ery coiirse urid that was the riorni and then yes you would get ... l 
woiild 1iai.e sperit rhe time getfirig f o  know how io use fliem. 
INTERVIEWER: H a w  you ,qof die Album operi. .. What do yoii think aboiit fliutfiicility. 
S17: I fliink i t ' s  a woste of tirrre, I can't see why you w,oirld w'anf to print it bur then i f  ivoiild look 
like i f  looks now'. 
INTERVIEWER: Did you ei'er iiwit f o  put  some of the images i r i  your TMAs? 
S17: Yes, I did, I bought a scanner now, but yeah. 
INTERVIEWER: Well tlzuf 's whatyou could wifh it, cut andpuste, arid yoir could also arinorate i f .  
5'17: Oli right, but it 's time consuniirig. 
The issue of time as reported by S17 was echoed by a number of students. Specifically, 
the belief tliat there was not enough time to learn and use the tools was another reason 
why students did not use the tools as reported by S5, S12, S14 and S18 (see excerpt 
below). 
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S18: [CLICKS ON TOOLS] Now, I Iindprobleins ivitli Tools. I abandoned rlieni. I couldn't use it. I 
did liave a go, the PhotoAlbuni this was where you could print the photographs bur I never 
nunaged to do tliar so I didn't actually needed it. I remember hoi'ing a go ...y ou see the problem is 
finle. Yon haven't got a lot of time so you are only going to do things that ~ ' o u f i n d  really really 
iisefrrl. So i tried doing the PliotoAlbiirn, foririd that I couldn't achieve i f  in the time that I had 
given inyselfto mess about with if that day. Because tlie Album was only goiiig to put that image I 
presumed on to a piece ofpaper biit its there anyway [on the screen] so I didn 'i bother. 
A final reason given by students for not using the tools on the CD-ROM was the belief 
that using the rook would noi be beneficial. With these reports it is interesting to note 
that some students reported that there would be no benefit in using the tools based on a 
presumption of what they could be used for, see the excerpt below from the interview 
with S1. Other students however, reported that they believed the tools offered no 
learning benefit after trying to use them, see excerpt from S15 below: 
INTERVIEWER: You mentioned corning back to the inurerial on tlie CD-ROM, do you think you 
!mili U S E  those two tools I have just sliou~ii you? 
S I :  I think I u,¡//. I think I will also tnke rime j us t  ro go through all the of the CD-ROM jiist to niale 
sure rhere isn't anything eke  f'iv missed. I was all die tinir concerned I was missing tliings. I kneiv 
I hadn't used the rools but I saw the calculator and 1 knew calculators. I san' the riorebook arid I 
think I needed the notebook so I j irst dismissed tlie rest. It tcasri'r ininfediately nppareiit to IW d i a t  
it wouldgii.e nie so I didn't eveii look. 
INTERVIEWER: So i f 1  Iiai'e this right? Was one of tlie rensoiis you ueren'f e-rploririg these tools 
also because of ririie constraints? 
SI: Yes. I was frying to do the nzininiuni. I nas  trying to ge t  the niaxiniiiiii infomintioti fi-oiii the 
rnininiuni time and niirziniurri iriput. So niiyhing I reguided 11s ari optional exfra I didn't puriuc' nird 
I tliought tools were ari optional extra. 
INTERVIEW: Did you mer use t h e  fi3.o toolx? 
5'15: I had o IXCSS aborrr ii.irli if to see irhor it did hitt I didrz 't acnioliy iice if. 
IhTERVIEW: What made you decide not to use then? 
SIS:  I couldn ' t  ser how if i w u l d  proi'ide me ~ . i f / i  any niore iilfornrntiuri or e.wu benefit. 
Even when shown the tools, most students stated that one or a combination of these 
factors would have still made them reluctant to use the tools on the CD-ROM \v l i iM 
studying the course. Thus, in exploring the use of the tools on the CD-ROLî \\ha[ 
emerges is a motive for initially exploring or using the tools - curiosity. From this 
follows an appraisal process of the tools framed by what can be considered three 
questions as shown in figure 7.2. below, upon which the use of the tools is based 
The appraisal process of the Tool Use strategy is shown in Figure 7.2, 
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Motive C"li0Sit). 
Figure 7.2: The Tool Use strategy 
RcsuIting behaviour 
7.6.2. Navigation 
This section details navigation behaviour that emerged from th 
Exploration 
reports of th twenty 
Appraisal can 1 use it? 
students and accounts for movement around the various sections and features of the CD- 
Do i have the time? WiIi using 11 be beneficial? 
ROM. This strategic behaviour had two main components, that is, the nature of 
exploration and whether it came to be assisted by a system incorporated in to the CD- 
ROM to aid navigation. 
Most students reported finding the CD-ROM easy to navigate and that they experienced 
no serious problems in moving around the information (SI, S2, S3, S4, SS, S6, S7, S9, 
S12, S16, SI7  and S19). However, when asked about the three-level layer structuring of 
sections some students (e.g. S1, S4, S9, SII ,  Si5  and S20) reported that this 
organisation of information led to some confusion. The issue most of the students raised 
was that they were informed in the How to Use the System introduction that this three- 
level structuring existed and became confused when the information proceeded to only 
two layers. Potential solutions to this problem were given by S4 and S20: 
S4: ... it would I iaw been nice to have known how itinriy levels there were, sort of like a little index 
at  the side flint you haven't got a click on arid go into. I t2  jiisr tliere so that you cari tell OK rliere 
are several tiiore levels because uriless you happen to fiioi'e the mouse around sometimes ,you don't 
know that there's a hot spot and so it's a cliarice whether you get into the little bits and pieces. I 
think there might have been a show hot spot bui unless you liappen to remember to put ir on or  
whatever but ifrhere was like a little indicator somewhere to say like i fyou wan? more iiiformatiori 
on this screeii, do  something, this is an interactive screeti or  a non interactive screen and how 
niaiiy levels there were because unless you go down you don't know how ninny levels you've got IO 
go. Sometimes you forget. You know that there is another level because you are looking at  
whatever arid you j us t  go, start going that way instead of that way i fyou  get what I mean ... it's just 
that because you are concerirrating on it you don't always remember to go down, you go across 
instead. I thirik it does tell you that it's arie of three or whatever but there's still all the bits like ir 
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says one of three but w i t h  those one of three you've got other things that if you click on you go 
into a differentplace, like sornetinies it links into other ureas and like unless you happen tof ind 
that bit you doii't know, und you don't kndiv what else is there, and can I g o  itito sonie other bits 
f rom liere and if's like getting a bit complicuired. 
INTERVIEWER: Wliat woiild you say about tlie irlforrnation on the CD-ROM in comparison to the 
information in  tlie other course material? 
S20: It was good and quire concise. The links were guod but you had to be patierir and take your 
time through them. So you could get lost i f you  weren't careful. I think a more Windows Explorer 
iype ser up would h m e  been nicer. the tree structure on the /eft hand side that usually uppears you 
could uctually see where you'd coniefroni and how it was related to the other sections would have 
beeri niy choice of thing. But i t  was quite straight f o i vard  to use really. 
A more critical appraisal of the style of the CD-ROM and its impact on navigation was 
given by S13 who reported that: 
S13: ... witli tlie CD, I tlrink there were too many buttoris involved in going backwards and 
,forwards and up arid down in the subject. 
INTERVIEWER: How da you think they could have overconie that? 
Si3: i srrsprct ?/iur u'c need a bit more Iettiiig the subject g o  withoiri inrerruptioii so you cari 
coricentrate on ille subject rather tlian the niechanisiir. The pieces were too sniall . . . y  ou see in a 
way I think the CD-ROM would be hiproved in its current state if you started the learning with 
this CD and got as niucli out of this as  you could frani roamirig around i f .  up and down, 
backwards and forwards ivith it and then go o11 to ilte books. But there is uothinf ,  as far ar I cair 
remember, i i i  die CD that talkr about the books and vice-versu, they ' re  .sort of corripletely .separate 
tliiiigs arid you're iiof quite sure wliur tlieir relationship is supposed to be. 
For S13, a major issue in using the CD-ROM was ambiguity surrounding its role in the 
study of the course. To an extent the cognitive strategies described in the earlier section 
identify the role of the CD-ROM as one of acquiring knowledge and understanding. 
along with testing what has been learnt. However, these processes or activities are, to an 
extent, determined by the manner in which the CD-ROM is explored. 
The findings from the interviews indicated that there were two main approaches to 
dealing with the information on the CD-ROM. The most common approach was for 
students to go through all the screens in a section, to click on all the hotspots and 
generally examine every piece of information on the CD-ROM. This behaviour was 
described as "generai discovery" by S14. The excerpt from SI9 is typical of students 
who repotted this type of behaviour: 
INTERVIEWER: When you were looking at a screen f o r  oiie of the sections on the CD-ROM, how 
did you actually know what to click 0117 
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S19: The arrow [the cursor] changed. 
INTERVIEWER: So did >'ou go around the screen wirli ?lie ~iiouse looking for things to click on? 
S19: Yes. 
INTERVIEWER: Did you click on ei,erything that you could? 
S19: Yes, anything chat changed. CirriosiQ. 
However, some students reported a more discerning approach to the information on the 
CD-ROM (S5, S7, S10, S12 and S18). When these students selected the information or 
hotspots they examined, the basis of this process of selection was often attributed to a 
lack of time to fully explore the CD-ROM, see excerpts below: 
INTERVIEWER: If I were to click on that Text button, again that first screen appears in the 
section, if's brought up soiiie text about what you are seeing o11 the screen. Did you go through all 
the text buttons aiuilable on rhe CD ROM? 
S.5: I think most of it yes, I wouldn't say even single piece though, but inosf. 
INTERVIEWER: So nere you quite selective about the rexf that you were reading in fernis of those 
text buttons? 
SS: Yes but I think that was as  niuch down to rime and what I fe l t  I could gaiti from a ce?-fain 
section and how miich time 1 wanted to spend on i f .  
INTERVIEWER: That's great, so we nioi'e tire cursor roiirid the external u,all of the audi ta0  curial 
arid it S changed to a qirestiori irinrk. Ifw'e click o11 that what should corne up is a pop-up text box, 
did you go through these Hot Spots. 
S5: Yes. 
INTERVIEWER: Did you go tlirougli all ofthein. 
SS: No I don't rhirik I would have done biit tire ones that I particularly warired to look at. 
INTERVIEWER: Wus ir a cuse of frying tof ind - was ir a case of looking f o r  rlieni orjusr clicking 
on the ones you wanted to look at? 
SS: I tl i ink it was a case of looking at a cerrain title on the diagraiii i f !  uaiited to see wiiar extra 
iriforn~atiori  as a~,ailable about tliat area thcri I worrld niave acr0s.r ro see ifthere was u question 
,nark tliere. 
INTERVIEWER: How ivoiild you describe the way ?ou moved urourid rlre CD-ROM? 
S7: Hit arid riiiss. Oli iliot looks iiiterestiiig click on tliat. click on tlrat. Nothing srrucrured. 
INTERVIEWER: We h0i.e gone through i,arioirs screens on rhe CD-ROM and you have seeii nie 
call our those rluriibers in the top corner of the screen [REFERRlh'G TO SCREEN NUMBERS] did 
rhose help ai all? 
S7: What the I of S ?  Yeah just so yoir know where you are and you ran g o  back or foruard i f you  
ii'anf. 
Another aspect of navigation behaviour was the Index facility on the CD-ROM. This 
provided a visual representation of the architecture of the CD-ROM, much like the 
Windows Explorer facility. Some students reported using the Index facility because it 
was convenient, allowing them to access immediately particular information on the CD- 
ROM (S l ,  S2, S9, S11, S15, S17 and S20). However, other students either chose not to 
use it or did not consider using it because they reported a preference for exploring the 
CD-ROM of their own accord. Having been shown this facility, S6, S7, S16 and S19 
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reported that they wished they had used it, whereas S8 and SI2 reported that they would 
not have used it given the opportunity again. 
7.6.3. Use of Support Facilities 
This section refers to behaviour related to two important support facilities on the CD- 
ROM: the instmctions presented in the section ‘How to use the system’ and the ability 
to save records of one’s progress through the CD-ROM. A support facility is defined 
here as an element or mechanism that supports the delivery of information on the CD- 
ROM and in so doing supports the leaning process. 
Different motives and behaviour emerged in relation to using the two support facilities. 
As a result a sub-strategy was proposed to account for the use of each of the facilities. 
These representations of behaviour are considered sub-strategies because together they 
lead to a greater understanding of the use of support facilities. However, individually 
they enable an understanding of why a particular facility came to be used or not used. In 
the case of each sub-strategy, a particular motive was discovered to lead to the facility 
either being used or ignored. 
The first sub-strategy detailed here relates to the use of the instructions section on the 
CD-ROM. The use of this section could be explained in  terms of three motives. For 
most students examining the instructions was considered to be useful to their overall use 
of the CD-ROM. This resulted in a number of students (e.g. S1, S2, S3, S6, S8,  S14, 
S16, S17 and S18) using the section before any of the other sections on the CD-ROM 
and also accessing the section as they worked through the rest of the CD-ROM. A 
number of other students examined the instructions section briefly on the basis that i t  
may have contained useful information linked to their use of the CD-ROM (e.g. S4, S7, 
S9, SI0 and S20). These students tended to not complete the entire section and 
examined it only once. Three students reported not using the section at all, S13, SI5 and 
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S19, in each case they reported that this was because they generally did not examine 
tutorials or instruction that a new program often presented on their computer. There was 
some evidence in the interviews that these different approaches may be linked to 
students' previous computing experience (see excerpt from SI3 below). The quotes 
below contrast the different ways in which the 'How to use the system' section was 
used by different students adopting these three approaches: 
INTERVIEWER: Did you use the 'How to use tlie system'section? 
S6: Yes, I did tlrefirst tiine I used the CD-ROM. 
INTERVIEWER: What did you use it to do? 
S6: Just wanted to  know Iiow to work it basically, I didii 't want to end up going to the wrong thing 
and doing things in tke wrong order andfinding that things were not nmking sense. So, I thought it 
would sensible to use thatfirst of all. 
INTERVIEWER: Could you select 'How to use ilie Systenr'. 
S9: [PERFORMS ACTION AND OPEN SECTION] 
INTERVIEWER: So what this is a basic tutorial as  to how the CD-ROM works. Did ?ou go 
through this at all? 
S9: I read i f  briefly but once you got the hang of it you can more or  less figure out what it 
does ... ulthouglr i f  is useful for  somebody who doesn't know how to get around a CD-ROM or  a 
coniputer screen. It's okay, Ijust read what I needed to andfigured i f  out f rom there. 
INTERVIEWER: If w e  could look at tlie coirfenfs screeir and look at How, to use the systeiii? 
S13: [OPENS SECTION] 
INTERVIEWER: Did you look at this section at  all? 
SU:  No, l'»i a rypical experienced user - use it)rsr niid then read the instructions o f ewords .  
The majority of students interviewed failed to regularly save records of their sessions on 
the CD-ROM. The reason for this appeared to be an appraisal of the saved records in  
terms of two factors: whether the records would be accessed at a later time and whether 
the session was worth saving. Most students believed that even if they saved records of 
their sessions they were unlikely to access them at a later date. A small number of 
students believed that their performance with the CD-ROM was so poor that they felt 
embarrassed about saving records of their progress using the CD-ROM. For example, 
see the contrasting excerpts below from S4 and SI5 about why they did not save records 
of their time spent with the CD-ROM: 
INTERVIEWER: When you canle to close down the CD ROM i f  says d o  you want to save your 
records. 
S4: N o  I didn't. I probubly did a couple of tinies but like, then I didn't bother ruaybe w,hen I went 
back in so. 
195 
Chapter 7 
INTERVIEWER: Those times when you did sai'e them, wkat was the reasoning behind saving 
them? 
S4: Because ir asked me  to so I kept tliinking mnybe I ' m  supposed to ... once I've been through it 
[the inforn2ationj I know where everything is anyway so $1 don't understand something I'll retrace 
m y  owi steps. I knou, approximately where it Itlie iriformntion in question] is, which bit i f ' s  in, and 
I might pick up some other iriformntion along the way. 
INTERVIEW: Wlienever you started the CD-ROM it asks you whether you would like to load the 
records of your previous sessions. Did yoii save the records of the tiine you spent with the CD- 
ROM? 
S15: No. I didn't. 
INTERVIEW: Can I ask why? 
S15: Because usually I ' d  gone through n sectiori and I knew I'd gone dirouglz it too quickly, did 
the questions at the end, got them all wrong arid felt ' I ' m  not saving tliat, I'm nor having proof that 
I got all that wrong'. Tlint'J basically why, I didn't see any i-easoii io save wliut I 'd  done because I 
thought I could always g o  over if again. 
Figure 7.3 shows the two sub-strategies, motives and resulting behaviours that emerged 
from the reports of student concerning the use of the instructions section and the saving 
of records. 
Just in ca= Don't use 
session 
Mo'ive LFQ, ,FE,, 
Resulting 
beha>iour briefly Used Used Used 
Figure 7.3: Support Facility sub-strategies 
7.6.4. Usage 
In Study I11 students were asked to approximate the time they spent using the CD-ROM 
on the SPOTLITE questionnaire. This estimate was made some two months before the 
course ended and it was considered that use of the CD-ROM might have extended 
beyond this period for some students. To that end students were asked to give an 
estimate of the total time they spent using the CD-ROM 
Initially, this estimate was intended to frame the reports of strategic behaviour that 
occurred in using the CD-ROM. However, i t  became apparent from the way students 
arrived at an estimate of time spent using the CD-ROM that this in itself may in fact be 
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evidence of strategic behaviour. In the interviews students reported one of four usage 
strategies. 
The most popular strategy was to use the CD-ROM for a number of short periods, often 
lasting less than thirty minutes (S6, S7, S8, S15, S17, S18 and S20). The next most 
popular strategy was to use the CD-ROM periodically for long study periods that lasted 
anywhere between one hour and six hours (S l ,  S3, S4, S10, S12, S14 and S16). Two 
other less popular strategies were to use the CD-ROM for a number of long study 
periods ( S l l ,  S14 and S19) or to vary the amount of time spent using the CD-ROM 
from short periods to long extended periods (S2, S5, S9 and S13). 
The adoption of one of these four strategies did not seem to be associated with the 
adoption or use of any of the other strategies in  the remainder of the framework. Usage 
also had no bearing on other aspects of using the CD-ROM, that is, when the CD-ROM 
was examined, the examination of screen features and how the CD-ROM was used in 
conjunction with the other course material. 
When rhe CD-ROM w!us used - Most students looked at the CD-ROM after they had 
examined the information in the text based course material. Three students, S3, S6 and 
S7, reported using the CD-ROM prior to reading the course texts. These students 
indicated that the CD-ROM as used as an introductory source and made the information 
in the text-based marerials easier to understand. 
Screen feulures - a typical screen on the CD-ROM comprised a diagram with various 
‘hotspots’, commentary and text that could be accessed by clicking on a ‘text’ button. 
With few exceptions, most students reported that the first element they examined was 
the diagram and they attended to the other elements after they familiarised themselves 
with the image and had explored any associated ‘hotspots’. 
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CD-ROM and other course material - Again, with few exceptions most of the students 
studied the CD-ROM in isolation from the other course material. This was not explored 
in detail in the interviews, but one possible reason for this is that studying the CD-ROM 
meant using a computer that was located in a different place to where students often 
studied. 
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7.7. Summary 
The aim of the study reported in this chapter was to enhance and refine the 
understanding of students’ computer-based learning strategies that emerged in Study I1 
and Study 111. The use of the interview survey method allowed detailed information to 
be collected about students’ study practices with the CD-ROM and also allowed 
students to be observed using the Tool. 
The general information students provided indicted that all had had previous experience 
of using computers prior to using the CD-ROM although approximately half the sample 
had five or less years of computing experience. Also, the majority of students had also 
never used a CD-ROM for academic purposes before. Most used the CD-ROM at home 
and approximately half the sample explored all the sections on the tool. For most 
students the most useful sections were the ‘Hands on the Brain’ and the ‘Cerebral 
Cortex’. 
The reports of students were analysed using phenomenological set of principles, 
described in more detail in Chapter 3, which sought to identify strategic behaviour. Like 
the other studies three main classes of study behaviour and practices emerged from the 
accounts of students, again these covered motivation for using the CD-ROM, 
information processing behaviour and management of the resource. 
In tcrms of motivation, three strategies were identified: Resource Exploitation, 
Expectancy and Presentation Format. The reports of students indicated that the first two 
of these strategies prompted the student to start using the CD-ROM whilst Presentation 
Format emerged as a strategy that could account for the ongoing use of the tool once 
students started. 
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In terms of information processing behaviour again three strategies emerged. These 
included Notetaking, which accounted for the notetaking behaviour of students and Self 
Testing, which married together behaviour related to the use of the QuickTest and 
Objectives facility on the CD-ROM. The Knowledge Focused strategy was proposed to 
account for and clarify the main learning purpose of the CD-ROM for the students who 
used it. This strategy revealed that imagery was the most useful of the presentation 
modes on the CD-ROM and that the CD-Rom was used to reinforce information from 
other course material. 
Behaviour related to managing the use of the CD-ROM had in Study I1 and Study 111 
emerged as difficult to interpret and consolidate meaningfully into strategic study 
practice. In the study reported in  this chapter this was overcome with the presentation of 
four strategies that included some aspects of study practices from the previous studies. 
The strategy Tool Use presented an opportunity to extend the notions of why the tools 
were often explored but not used by the majority of students. Navigational behaviour 
was accounted for by the Navigation strategy that offered an understanding of the 
exploration behaviour of students and their use of navigational aids on the CD-ROM 
such as the Index facility. Two new strategies were also proposed in this study to 
account for the management of the CD-ROM. The Use of Facilities strategy examined 
the extent to which the instructions on the CD-ROM and the record saving facility were 
used and what factors contributed to their use or non-use. The strategy Usage was based 
on evidence of the time spent using the CD-ROM and how the tool was used in the 
context of the overall course. 
This exploration of strategies across the three classes of Motivation, Cognition and Tool 
Management, represents further evolution in understanding the nature of computer- 
based strategic behaviour both across the research project. That evolution and the 
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implications of the study reported here are presented in the next chapter that discusses 
the findings from the four studies undertaken which sought to examine the learning 
strategies of students using the CD-ROM. 
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8.1. Introduction 
This chapter discusses the findings from the programme of research detailed in the 
previous chapters of the thesis. The research comprised four studies and adopted a 
survey approach utilising both questionnaire and interview techniques. The programme 
of research is outlined in the figure below: 
Refinement and development process Context 
Questionnaire Interviews Questionnaire Interviews 
(N=350) (N= 140) 
Investigation of computer based learning strategies 
Figure 8.1.: The programme of research associated with this thesis 
The programme addressed two main research questions that framed this thesis: 
What learning strategies do students use when learning with computers? 
To what extent do students' computer-based learning strategies differ from the 
traditional conceptualisation of learning strategies? 
The remainder of this chapter is separated into two main sections, each respectively 
addressing these research questions. 
8.2. The computer-based learning strategies of students 
In Chapter 2, Section 2.7, the review of the past literature relating to computer-based 
learning strategies identified two main trends in the research. One trend has been to 
propose a set of strategies to account for the overall use of computer-hased learning 
system (e.g. Lyman, 1998; Saunders, 1998). The other trend has been to concentrate on 
the strategies related to a specific aspect of using a computer-based learning system, 
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most often navigation and searching behaviour (e.g. Hill and Hannafin, 1997; Chang 
and McDaniel, 1995; Schroeder and Grabowski, 1995; Astleitner and Leutner, 1985). 
Section 2.7 also outlined a series of limitations associated with this past research. In 
terms of research that has focused on identifying strategies mediating the use of a 
computer-based system, the resulting strategies have been limited in scope and number. 
For example, Saunders (1998) identifies three strategies, one affective and two 
cognitive, to account for the overall use of computer-mediated communication learning 
system. 
There are also criticisms that can be made of the research that has focused on specific 
aspects of using a system, i.e. navigation and searching. This research has often failed to 
acknowledge the full context in which the behaviour examined occurs, that is, searching 
behaviour does not occur in a vacuum but is linked to motivation and information 
processing but these factors have often been ignored (e.g. Astleitner and Luetner). A 
second criticism is that although this research is reported to examine learning strategies 
i t  has monitored ‘users’ behaviour in often non-academic related computer- 
environments. For example, Hill and Hannafin (1997) examined the searching strategies 
of users by allowing them free-reign to search the Internet for a topic of their choice. 
These users‘ behaviour was then mapped on to a series of strategies drawn from the 
research and litcrature on students learning in the traditional university setting to 
determine the strategies they used. 
This section reports on the findings of three studies that examined the computer-based 
learning strategies of students. In the first study, Study I1 in the overall research 
programme, eight students were interviewed about their use of the Human Brain CD- 
ROM during the study of the SD206: Biology, brain and behaviour course. In a 
subsequent study, the findings of Study I1 were examined on a larger scale using a 
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questionnaire completed by 140 CD-ROM users. Finally, the findings from both these 
CD-ROM studies were examined in light of the reports of twenty students who were 
interviewed about their use of the CD-ROM and observed using the technology. 
Throughout the research programme, the aim of the interviews and the questionnaire 
was to explore the range of behaviours students adopted in relation to using the CD- 
ROM in  the real context of studying the course Biology, Brain and Behaviour. To this 
end, the research programme addressed the methodological issues associated with past 
research that has examined the computer-based learning strategies of students. 
It was evident early on in the research programme that the computer-based learning 
strategies of students could be separated into three main types or classes of strategies: 
motivational strategies; cognition or information processing strategies; and tool 
management strategies. Over the three CD-ROM related studies, notions about what 
strategies fell into these classes and mediated the use of the CD-ROM became 
developed and refined. The following sections outline this framework, or set, of 
strategies beginning with the motivational strategies, cognitive Strategies and, finally, 
tool management strategies. 
8.2.1. Motivational Strategies 
In Study 11, the analysis of students’ interview transcripts revealed four motivational 
strategies, In Study 111, factor analysis of students’ responses to a questionnaire 
designed to examine the computer-based learning strategies produced four similar 
motivational strategies to those identified in Study 11. In Study IV, however the reports 
made by students indicated that motivation for using the CD-ROM could be rationalised 
in terms of three strategies. These three strategies were: Resource exploitation, 
Expectancy and Presentation Format. 
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In all three studies Resource Exploitation emerged from students’ reports that they used 
the CD-ROM because of its availability as part of the course material. This strategy was 
often associated with reports by students that they used all available course materials, 
e.g. printed text, videos, audio-cassettes and that they equated success on the course 
with the use of all the available resources. 
The strategy Expectancy also emerged in studies 11, 111 and IV. It represented being 
motivated to use the CD-ROM by a set of expectations students formed about the 
technology prior to its use. These expectations typically included notions about how the 
information on the CD-ROM would clarify concepts, add to their understanding of the 
subject matter presented in the other course material and produce greater success in 
learning the course content. 
The expectations reported about the CD-ROM reflect the findings of a study at the Open 
University examining the perceptions of students towards an early computer-assisted 
learning (CAL) system (Jones and O’Shea, 1982; Scanlon et al, 1982). The system 
investigated provided diagnostic feedback and remedial help system and was designed 
for students on a predecessor of the Biology, Brain and Behaviour course. The study 
found that students reported a series of advantages and disadvantages associated with 
using the system even before they used it. Amongst the perceived advantages were 
‘finding and conwting weak points’ and ‘consolidates understanding and clarifies main 
points’ (Jones and O’Shea, 1982; Scanlon et al, 1982). 
In all the CD-ROM related studies, the strategy Presentation Fonnat reflected a 
comparison made by a number of students about the way the information was presented 
in the text-based course material and the CD-ROM. This comparison often reflected 
positively on the CD-ROM, with students reporting that it provided a different approach 
- a more detailed and tangible description of biological structures than the printed text. 
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However, in some cases students felt the opposite was true, that is, the printed materials 
presented information in a manner that was easier to understand. In either case, these 
experiences were regarded as evidence of motivational behaviour because a positive 
view of the way the CD-ROM presented information led to increased use of the 
technology whilst the opposite was true if the view of the CD-ROM was negative. 
The positive comparison of the CD-ROM to other course material echoes the findings 
of Jones and O’Shea (1982) and Scanlon et al (1982) who also found students 
appreciated using a series of early CAL systems at the OU because they offered a new 
approach to the subject and a means of making learning fun. 
In Study I1 and 111, along with Resource Exploitation, Expectancy and Presentation 
Format, a fourth motivational strategy was assumed to account for students’ motivation 
for using the CD-ROM. This strategy was identified as ‘Perceived value of IT’ and 
emerged in both the interviews in Study I1 and the questionnaire used in Study 111. This 
strategy represented motivation for using the CD-ROM based on a general view of 
information technology as a useful and valuable resource in everyday life and in 
learning. However, the reports of students in Study 1V clarified that this was not a 
separate strategy but rather it reflected components of the Expectancy and Presentation 
format strategies. 
In terms of Expeciancy, it reflected an expectation about the nature and level of 
interaction that students would encounter when using the CD-ROM technology. In 
terms of Presentation format, reports made by students that they used the CD-ROM 
because it “offered something different” and “offered a convenient way of accessing 
information” echoed components previously attributed to the Perceived value of IT 
strategy in Study I1 and 111. 
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This re-appraisal of the Perceived Value of IT strategy occurred in Study IV because 
there were number of incidences across the twenty interviews where students mamed 
these components together. Also, compared to Study I1 where only eight students were 
interviewed, there was a more detailed insight into the learning experience using the 
CD-ROM. However, in Study 111 there was some indication of a relationship between 
general views about IT and the Expectancy and Presentation format strategies when 
responses from question 7 ( I  believe one reason why computers can be considered 
useful is that they can present iizformation differently from books) were found to be 
related to both strategies. 
8.2.2 Cognitive Strategies 
In Study I1 and 111, four cognitive strategies accounted for the information processing 
behaviour of students. These included: a Knowledge Focused strategy; Notetaking 
strategy, Self-Testing strategy and Objectives strategy. However, the findings of Study 
IV indicated that the Self-Testing strategy could account for behaviour previously 
ascribed to both the Self-Testing and Objectives strategy in Study I1 and 111. Therefore, 
in total, three cognitive strategies emerged from the research programme: Knowledge 
Focused, Notetaking and Self-Testing. 
Consistently, throughout the three CD-ROM related studies, the Knowledge Focused 
strategy represented the CD-ROM being used to understand, clarify and reinforce the 
information students encountered in the other course material. It can be seen as the 
cognitive strategy focused towards accomplishing the objectives of effective web-based 
learning reported by Lyman (1998) although these objectives could equally apply to a 
multimedia-based system such as the CD-ROM. These objectives include: knowing 
when there is a need for information; identifying information needed to address a given 
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problem or issue; locating, evaluating and organising information; and using 
information to effectively address the problem or issue at hand. 
The Notetaking strategy emerged in Study I1 from questions directed at students’ use of 
the Wordpad tool on the CD-ROM. The Wordpad facility allowed students to access the 
basic word-processing application available with Microsoft Windows operating 
systems. Students were asked in the interviews if they had used this facility to take notes 
and in most cases they reported they did not. This led to some students reporting that 
they had made hand written notes but the identification of the strategy was based on two 
main factors. Firstly, when notetaking was reported it was described as a separate 
activity from the cognitive processes linked to the Knowledge Focused strategy. That is, 
in talking about the ‘Knowledge Focused’ related behaviour, most students spoke about 
abstract processes such as understanding and clarification but, on the whole, reported 
that they did not make notes from the CD-ROM. This means if notetaking is related to 
the Knowledge Focused strategy then we would expect most students to have made 
notes from the CD-ROM and that was not the case. 
The second reason for considering notetaking as a distinct strategy was that students 
often reported a rationale associated with their note producing behaviour. Whilst Study 
111 confirmed that few students made notes from the CD-ROM, Study 1V clarified why 
some students diil and others did not make notes. In Study IV, most students reported 
that they failed to make any notes from the CD-ROM because they made notes from the 
other course material and felt that further notes from the CD-ROM were unnecessary. 
Overall, the conclusion most students reached was that notetaking from the CD-ROM 
was not important. 
In the instructions students were not told they had to make notes from the CD-ROM. 
Therefore, it is not known if notetaking were encouraged whether students would have 
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made more notes, i.e. adopted a high-level Notetaking strategy, and whether it would 
have been a beneficial activity for students. We can draw some insight from a study 
conducted by Armel and Shrock (1996). They found that when students were forced to 
make notes from a computer-assisted learning programme they would take more notes 
than a group studying the same system but given the option of taking notes. The forced 
notetaking group also spent more time using the system and they did better in recall of 
information from the system than the optional notetaking group. A third group of 
students who were not told they had to make any notes made no notes, spent little time 
using the system and scored the lowest scores on a test of recall based on the system’s 
topic. Laurillard (1998) also provides evidence from research on the Homer system, a 
humanities CAL system designed at the OU, that electronic notetaking will take place 
when encouraged and highlighted as important. 
The Self-Tesfing strategy was the final cognitive strategy to emerge from the CD-ROM 
related studies. Based on the findings of Study IV, this strategy accounted for behaviour 
that in  earlier studies had been thought to he accounted by two strategies: Objectives 
and Self-Testing. In Study I1 and 111, the Objectives strategy referred to the use of the 
Objcctives facility on the CD-ROM. The facility provided students with a list of 
learning outcomes that they were expected to have achieved when they completed a 
particuliir section. These objectives could he accessed for each section at any time 
whilst working through that part of the CD-ROM. The Self-Testing strategy referred to 
the use of the QuickTest facility on the CD-ROM that provided students with a set of 
questions they could go through at any time whilst studying a particular section of the 
CD-ROM. In both Studies I1 and 111, it emerged that students were using the QuickTest 
facility as a checklist of what they had learnt having gone through a particular section. 
In Study I1 there was some indication that this checklist behaviour also applied to the 
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use of the Objectives facility on the CD-ROM. The findings of Study IV indicated that 
the use of the QuickTest and Objectives facilities was related, that they were both used 
as checklists and could be accounted for by a single strategy that was termed Self- 
Testing. 
Furthermore, in allowing students to freely access the Objectives and QuickTest facility 
on the CD-ROM, a series of what were termed Use and Feedback behaviours or sub- 
strategies, essentially components of the strategy, were reported by students. These sub- 
strategies represented: when the QuickTest and Objectives were accessed and used by 
students whilst studying the CD-ROM, along with, what students did with the feedback 
they received when responding to questions in the QuickTest facility. These 
components, along with why students used these facilities on the CD-ROM and what 
they reported using the facilities to test, were regarded as important components of the 
Self-Testing strategy. 
In all three CD-ROM studies, a large proportion of students reported using the Quick 
Test facility. The fact that this feature of the CD-ROM was popular with students could 
be accounted for by a finding of Lockwood’s (1993) work that students are more likely 
to attempt and complete activities that have certain characteristics. These characteristics 
include: requiring a mental response rather than an extended written account; an 
intelle.ctual response based on recall or comprehension, rather than interpretation or 
analysis; and also provision of a grid or framework in which to make a response, such 
as a tick. These features that Lockwood found increased responses to activities in text- 
based materials were present in the QuickTest facility, and to an extent the Objectives 
facility, and arguably had an impact on the Self-Testing strategic behaviour of students. 
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8.2.3. Tool Management Strategies 
Tool management refers to a class of strategies that accounts for how students managed 
and spent their time using the CD-ROM. In Study I1 and I11 classifying behaviour in 
terms of Tool management strategies proved difficult compared to a similar analysis 
camed out for the motivational and cognitive strategies. This difficulty arose because 
students’ attitudes and opinions about using the CD-ROM were included in the analysis 
of strategies when only behaviour or activity they reported should have been included. 
This misinterpretation was highlighted when the factor analysis carried out in Study I11 
produced few strategies that were comparable to those found in Study 11. 
The reports of students in Study IV offered a more comprehensive analysis of how 
students used the CD-ROM, firstly because the interviews were directed towards 
behaviour and activities linked to using the CD-ROM rather than opinion or attitudes. 
Secondly, students’ accounts were compared across a range of twenty interviews that 
also included observation of behaviour with the CD-ROM. Like Study 11, the 
information in Study IV was analysed in terms of dominant themes or common aspects 
of students’ experiences using the CD-ROM. However, in the final study of the research 
programme, only reported behaviour or activities were considered as evidence of 
strategic behaviour. 
In total four strategies were proposed after analysis of the interview data collected in 
Study IV, these included: Tool Use; Navigation; Use of Support Facilities and Usage. 
The strategy Tool Use offers an account of why students used, or, as was more often the 
case, did not use the tools available on the CD-ROM, i.e. CamerdAlbum, Wordpad and 
Glossary. The strategy Nuvigufion. accounted for the movement of students through the 
information available in the sections of the CD-ROM. The Use of Support FuciMes 
strategy accounts for behaviour linked to facilities on the CD-ROM considered by its 
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designers to support its use. Such facilities included: the instructions on how to use the 
system and a facility that saved and stored a history of the screens visited by the student 
in particular session spent using the CD-ROM. These strategies account for quite 
different behaviour but they shared a common element - a cost-assessment exercise 
performed by the students that had been evident to some extent throughout studies I1 
and 111. 
This exercise is similar to the cost-benefit analysis students perform described by 
Lockwood (1992) in terms of activities in traditional text-based course materials used in 
distance and open learning. With this set of materials the assessment is characterised by 
a weighing up of the benefits of performing various activities against the cost, in terms 
of time, incurred in responding to them. 
However, whilst Lockwood found time was the only factor considered by students in 
their appraisal of whether activities should be completed, the use of the CD-ROM also 
included an appraisal by the students of their ability to use the technology and the 
benefits offered in learning the course content. 
In terms of the Tool Use strategy and tools on the CD-ROM students would carry out 
one of three cost-assessments, essentially, asking the following questions: i) could they 
use the tools available?; i¡) did they have the time to leam the tools available? and iii) 
would using the tools prove beneficial to their learning of the course content? In most 
cases students made the assessment that they either did not have the time to learn how to 
use the tools or that using them would not benefit their learning of the course. In fact, 
one of the trends identified across the three CD-ROM related studies was for students to 
report that they did not use any of the tools on the CD-ROM, this was their Tool Use 
strategy. However, whilst there was no doubt that this cost assessment of the tools 
existed in analysing the reports of students in Study IV, and to some extent I1 and 111, 
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there was some doubt about the informed nature of students’ appraisals. This came to 
light when students were shown how the tools could be used. In many cases, students 
responded that if they had known, or had been fully informed about what these facilities 
could do, they would have used them. 
A cost-assessment exercise was also found to be relevant to students’ Navigation 
sfrategy. That is, students reported that they either went through the entire content of a 
section or were selective about what they examined. This navigation behaviour was 
based on the time available and whether students believed that greater understanding 
would be gained from a selective or non-selective approach to the content. The 
behaviour linked to selective or non-selective viewing of a section’s content was 
considered a Navigation strategy. The strategy mirrors the findings of Verheij et al 
(1996) who also found that learners were either likely to follow the sequence of screens 
in system, termed a linear strategy; or were selective, and more likely to follow a path of 
related information across the system, which they referred to as a text-relation strategy. 
Schroeder and Grabowski have also identified this behaviour but have considered 
selective viewing behaviour as a conscious strategy and non-selective behaviour as a 
passive strategy. Ir light of this we can consider the Navigation strategy to have two 
extremes: a passive/non-selective passage through the screens and a conscioudselective 
way of navigating the information. It was also found that these navigational approaches 
did not appear to be related to the cognitive strategies identified in the previous section 
of this chapter. That is, the extent to which students reported, for example, Knowledge 
Focused behaviour, was not associated with a passive or conscious navigation approach. 
Navigational approach was also independent of whether the Index facility was used by 
students in their study of various sections on the CD-ROM. The Index facility provided 
students with a hierarchical map outlining the screens in section and although about half 
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the students in Study IV reported they used this facility regularly, these students did not 
all report the same navigational approach. In Verheij et al’s research constant use of a 
similar facility to the Index system was rationalised as a separate navigation strategy 
called a ‘Map strategy’. The findings of Study IV, however, indicate two main 
navigational strategies similar to those found by Verheij and colleagues that can both 
involve use of a maphdex facility but not a separate Index strategy. 
Along with the Tool Use and Navigation strategies, the Use of the Suppoll Facilities 
strategy also embodied a cost-assessment exercise. The strategy addressed the use of 
two separate facilities on the CD-ROM: the How to Use the System tutorial and the 
Records facility that saved a student’s progress through a section. Whilst they are 
distinct components of the CD-ROM, they are both design features that support the 
delivery of information and in so doing support the learning process. The cost- 
assessment exercise linked to these two facilities involved an appraisal of how useful 
the features would be to the students’ learning of the course content. 
The three strategies examined so far, Tool Use, Use of Support Devices and Navigation, 
accwnt for how students managed a typical session using the CD-ROM. The interviews 
in Study IV, however, also provided a picture of how much time students spent using 
the CD-ROM. Initially, i t  was thought that asking students about the amount of time 
they sperit using the CD-ROM would only serve to frame the strategic behaviour 
outlined in the strategy framework. However, the way students anived at this estimate 
(total time = number of sessions per week x average amount of time spent using CD- 
ROM in each session) indicated evidence of strategic behaviour related to the 
management of time and effort spent using the CD-ROM. 
The final Tool Management proposed was termed a Usage strategy comprising four 
main components: the length and number of sessions in which students used the CD- 
215 
Chapter 8 
ROM; when it was used in relation to the course material; what features of the screen 
were primarily examined and how the CD-ROM was studied alongside the other course 
material. Students differed in the amount and length of sessions spent using the CD- 
ROM, often they used the technology after they had exhausted their learning of a topic 
from the other course material and almost all students studied the CD-ROM in 
separation from the other course material. 
An important finding in all three CD-ROM related studies was that use of the 
technology was an overall positive learning experience but that the experience was 
marred by a lack of clear instructions relating to how the CD-ROM should be used and 
what purpose it should serve in the study of the course. If these instructions had been 
provided, the Usage strategy would provide a good indicator of how well the 
instructions were followed when it came to using the CD-ROM. 
So far, this section has explored the strategies related to the CD-ROM in terms of the 
framework associated with the MSLQ. This comparison determined similarities in the 
classes of strategies that students use in traditional and computer-based learning 
contexts i.e. motivation, cognitive and resource/tool management. There were also some 
similarities between the strategies that make up these classes across the two learning 
contexts, but on ihe whole these strategies were quite different. However, the proposed 
framework of wmputer-base,d strategies also embodies characteristics of other 
conceptions of traditional learning strategies. 
For instance, Dansereau (1978) distinguished between primary and secondary strategies, 
where the former refers to information processing, and the latter refers to behaviours 
and processes that support the primary strategies. This distinction is reflected in the 
computer-based set of strategies by a set of cognitive and tool-management strategies. 
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In the 1980’s models of learning strategies included motivation as an important 
component of strategic behaviour (e.g. Weinstein and Mayer, 1985; Weinstein, Schulte 
and Palmer, 1987; Zimmerman and Pons, 1986) and motivational strategies were found 
to be a key component of the learning experience with the CD-ROM. 
Also, Rigney (1978) claimed that learning strategies could be facilitated by the teaching 
material or by the individual. This reflects a distinction between the motivation and 
cognitive strategies, arguably strategies facilitated by the individual, and resource 
management strategies, which are strategies to emerge in response to properties of the 
CD-ROM, i.e. they are facilitated by the teaching material. 
Another distinction is drawn by Biggs (1984) between macro-strategies, meso-strategies 
and micro-strategies. Macro-strategies are general behaviours to emerge from cultural 
of stylistic approaches. Meso-strategies represent typical study behaviours. Micro- 
strategies are task or domain specific abilities. With the exception of the Resource 
Exploitation strategy, all the CD-ROM related strategies could be considered micro- 
strategies since they are specific to the use of the CD-ROM. However, the Resource 
Exploitation strategy could be considered a meso-strategy since it represents typical 
study behaviour, i.e. the study of all available course material. 
8.3. Differences between computer-based and traditional learning 
strategies 
One of the main aims of this thesis has been to determine the extent to which students’ 
computer-based learning strategie: differ from learning strategies used in the study of 
traditional course material. Why is it important to determine the differences between 
computer-based and traditional learning strategies? 
Computer-assisted learning and online-teaching are becoming increasingly popular, 
however, these new technologies are often still used alongside a number of traditional 
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teaching tools and methods. If the strategies students use when studying with traditional 
teaching tools and methods differ from those strategies linked to the use of CAL 
systems then these differences are important to consider when evaluating those CAL 
systems. 
Chapter 3 reported on the first study in the programme of research, Study I. The aim of 
that study was to examine the reliability of a learning strategies framework originally 
developed from testing with traditional college students in the US - the framework 
chosen was associated with the Motivated Strategies for Learning Questionnaire 
(MSLQ) (Pintnch et al, 1989). The investigation was intended to determine whether the 
framework was suitable for determining the study practices of a population of distance 
learners in the UK. The purpose behind establishing this framework’s reliability on this 
particular population was so that it could be used to frame the examination of computer- 
based behaviour in the remainder of the research programme. Thus, the finàings of the 
Study 11, 111 and IV were initially analysed for strategies found in the MSLQ framework 
and when these failed to appear the strategies discussed in the previous section emerged. 
The tindings of the Study I indicated that the MSLQ was reliable when tested on ihis 
population. Also, students on the Biology Brain and Behaviour course were using a 
series of motivational, cognitive and rcsource management strategies similar to those 
used by students in the traditional universities and colleges in the USA where the 
MSLQ had onginally been developed. This reflected the findings of previous research 
that has found that models and measures of strategic behaviour, other than the MSLQ, 
but also initially developed in the USA, applied equally well to students studying at a 
distance education in other parts of the world (e.g. Köymen, 1992; Olgren, 1996). 
Having shown the MSLQ to reliably represent the learning strategies of students when 
studying traditional course material, the findings of Study 11, 111 and IV, cou!d then be 
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compared against the MSLQ framework. This comparison revealed that strategies from 
both the traditional and computer-based learning contexts could be grouped into the 
same classes of strategy, i.e. motivation, cognitive and resource/tool management. 
However, strategies between these two learning contexts differed in terms of the types 
of strategies that comprised these classes. 
Differences between the types of strategies mediating the study of the traditional course 
material and the study of the CD-ROM were apparent early on in the research 
programme. However, a clearer picture of these differences emerged following all three 
CD-ROM related studies and the finalised framework of strategies relating to the use of 
the CD-ROM. 
In terms of Motivation, Study I indicated that the study of the traditional course material 
could be represented by the six motivational strategies measured by the MSLQ: 
Znrrinsic goal orientarion - motivation based upon the desire to master the 
domaidtask being learnt along with interest or curiosity in the domaidtask 
Exrrinsic goal orieiirutioii - motivation based on achieving high gradedawards or 
approval from others, with little importance placed on the learning domain/task 
Task Value - importance placed upon completing the task or understanding the 
domain, and the perceived usefulness of the taskídomain as part of a programme 
of study 
Control ofLeaniing Beliefs - extent to which students believe their success on a 
task is dependent on their own effort 
SelfeSJicacy for learning and perforname - the extent to which students believe 
they will successfully complete the task in question 
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Test Airxiefy - how a student feels about test taking and exam preparation and is 
generally characterised by a pre-occupation with assessed performance 
The findings of study 11, I11 and IV, indicated that motivation for using the CD-ROM 
could be accounted for by three strategies: Resource Exploitation, Expectancy and 
Presentation format. To a limited extent, these strategies embodied elements associated 
with some of the strategies from the MSLQ. 
For instance, Resource Exploitation reflected the effort-to-success relationship outlined 
in the ‘Control of Learning Beliefs’, in that students believed that success on the course 
was linked to the effort they put into examining all the course material. However, the 
difference between these two strategies is that ‘Control of Learning Beliefs’ relates to 
students’ notions about their effort and its impact on success, whereas Resource 
Exploitation relates to the actual effortlactions of students using the CD-ROM. 
Another similarity between the computer-based and traditional strategies was that all 
three CD-ROM strategies embodied aspects of intrinsic motivation similar to the 
Intiinsic goal orientation strategy included in the MSLQ framework, i.e. use of the 
technclogy based on interest, curiosity or a learning advantage. However, a notable 
difference between the motivational strategies associated with the CD-ROM and the 
traditional course material was that there was no mention of strategic behaviour 
associated with extrinsic motivation or test anxiety strategies. That is, few, if any, 
comments were made by students that they were studying the CD-ROM because they 
just wanted to get a high grade or because they were anxious about assessments linked 
to the study of the course. 
In terms of Cognitive strategies, in the MSLQ framework there are two general 
components related to this class of behaviour: ‘cognitive’ and ’metacognitive’. Three 
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strategies measured by the MSLQ are considered 'cognitive' measures: rehearsal, 
elaboration, organisution and critical rliinking. These strategies are used by students in 
a number of learning contexts, including: the lecture, tutorials, studying with peers and 
individual study and are based on the conceptualisation of cognitive strategies by 
Weinstein and Mayer (1985). 
Reliear~sal strategy - commonly adopted for simple tasks and often takes the form 
of rote learning. 
Elaboration strategy - can be considered a deep strategy because it enables 
students to adjust or supplement prior understanding. In terms of study 
behaviour, elaboration is characterised by paraphrasing, note-taking or the 
creation of analogies 
0 Organisation strategy - refers to the evaluation of information for most important 
information and the forming of connections between pieces of information 
0 Critical thinking - refers to the extent to which students apply previous 
knowledge to a new situations in order to solve problems or make criticai 
evaluations 
Whilst the nature of the cognitive strategies that students use is relatively straight 
forward, the specification of 'metacognitive' behaviour is comparatively difficult. 
Metacognitive behaviours refer to an awareness, control and monitoring of learning 
activity and are considered an important aspect of the learning experience (Pintrich, 
Wolters and Baxter, 2000) The problem of interpreting metacognitive behaviour lies in 
the fact that these behaviours are often implicit to the student and difficult to interpret 
from the self reports of students (Pintrich, Wolters and Baxter). 
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In all three CD-ROM studies, the reports of students were examined initially for 
behaviours that reflected the cognitive strategies included in the MSLQ. There was 
evidence of information processing behaviour but it was difficult to classify this in 
terms of the cognitive strategies identified in the MSLQ framework. What presented the 
most difficulty was identifying behaviour that could be classified as metacognition. 
Consequently, with this difficulty and the caution offered by Pintrich (2000) about the 
intricacies of metacognitive behaviour, it was decided not to examine metacognition any 
further in Study II and to exclude it from the analysis of data in the remainder of the 
studies. Therefore, the cognitive strategies that emerged in relation to using the CD- 
ROM accounted for the encoding and understanding of information using the 
technology and revealed a series of differences between traditional and computer-based 
strategies. 
To some degree, the Knowledge Focused strategy linked to the CD-ROM reflects the 
‘elaboration’ and ‘organisation’ strategies in the MSLQ framework. Elaboration was 
evident when students reported using the CD-ROM to understand the topics covered in 
the course. Aiso, whilst using the CD-ROM, students reported that the information on 
the CD-ROM served not only to increase understanding but also to clarify information 
they studied in the other course material. This clarification of information could be 
related to the ‘organisation’ strategy in the MSLQ framework, since this process entails 
forging and establishing links between old and new information. However, for students 
these processes were heavily intertwined, often being mentioned in unison, which led to 
this strategy being identified as a Knowledge Focused strategy rather distinct 
‘elaboration’ and ‘organisation’ strategies. 
A notable differencc between the CD-ROM and traditional strategies was that the 
reports of students did not include behaviour linked to the ‘rehearsal’ or ‘criticai 
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thinking’ strategies in  the MSLQ framework. Rehearsal is often associated with simple 
tasks and takes the form of rote learning, this is unlikely to have been a useful strategy 
for the study of the CD-ROM. The lack of critical thinking arising from using the CD- 
ROM could be attributable to the subject matter of the course: it is factual in content and 
greater emphasis is place on the acquisition of knowledge. 
Another difference was the focus students placed on notetaking, or rather why, in most 
cases, they made little-to-no notes from the CD-ROM. In the MSLQ framework, 
notetaking is seen as an activity linked to the elaboration strategy. However, as 
discussed earlier in this chapter, the reports of students indicated that notetaking, in 
terms of the CD-ROM, was quite distinct from the internal processes associated with the 
Knowledge Focused strategy and was recognised as a separate strategy in the computer- 
based framework of strategies. 
The final strategy included in the computer-based framework is Self-Testing, which, to 
some degree reflects the monitoring behaviour associated with the ‘metacognitive’ 
strategy in the MSLQ framework. However, the nietacogiiitive strategy included in the 
MSLQ framework, in part, emerged from the ‘comprehension monitoring’ strategy 
included in the Weinstein and Mayer (1985) strategy taxonomy upon which the MSLQ 
is based. The Self-Testing strategy is almost identical to Weinstein and Mayer’s 
conceptualisation of the ‘comprehension monitoring’ strategy. 
In terms of Resource Mariugernent strategies, the MSLQ framework lists four 
components for this class of strategy that, essentially, deals with how students manage 
and adapt their study time and environment to the demands of the learning task. 
Time-rnmagement - refers to how students schedule and regulate their time for 
the learning task in question. 
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Study Environmenr - refers to the extent to which students work in a study 
environment that avoids distraction. 
Effort Regulation - refers to the students’ ability to control their effort and 
attention when presented with distractions or uninteresting aspects of the 
learning task. 
Support of others - refers to what extent students seek support when they come 
across a difficult aspect of the learning task. This component is measured by two 
strategies Peer Leuming, the help they seek from fellow students, and Help 
Seeking, whether they seek assistance from tutors and other resources. 
In the three CD-ROM related studies, there was also evidence of time management and 
effort regulation but the MSLQ strategies did not account for this behaviour. The four 
strategies proposed to account for this class of strategy when it carne to using the CD- 
ROM were specific to the use of the CD-ROM as a learning tool rather than a broader 
learning experience (i.e. texts, lectures and tutorials) traditionally associated with 
Resource Management strategies. Therefore, this class of strategic of behaviour was 
termed Tool Management, refei-ting specifically to the management of time and effort 
spent with the CD-ROM. 
Time-management was the only strategy to have ChardctenSticS in common with the 
four CD-ROM strategies in  the Tool Management class. In the MSLQ framework the 
strategy ‘study environment’ refers to setting up of an environment that is conducive to 
study. A notable difference between the CD-ROM and traditional strategies in this class 
was not so much management of the environment in which learning with the CD-ROM 
took place, i.e. a dedicated working space, but rather a management of the learning 
environment. That is, most of the Tool Management strategies were characterised by a 
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cost-assessment exercise that was performed in relation to either the content of the CD- 
ROM or the use of its features such as the tools and instructions. 
Another notable difference was the lack of help-seeking or peer-learning behaviour 
when using the CD-ROM. Only one student in Study IV reported studying the CD- 
ROM with fellow students and even then the student reported finding individual study 
more useful and productive. The lack of these behaviours may be due to the particular 
context of the course and indicates that either very few opportunities on the course arise 
where students feel the need for help and support or the students do not often seek help. 
The latter explanation would appear more likely considering a number of students 
reported having problems using the CD-ROM which they did nothing about in both 
Study I1 and 111. Another important factor of their study to consider is that OU study is 
such that student are separated from both tutors and peers for the majority of their study 
time linked to the course. 
225 
Chapter 8 
8.4. Summary 
This chapter discussed the findings of the research programme in view of the two 
research questions associated with this thesis. The first of these asked - what are the 
computer-based learning strategies of students. This chapter outlined a framework of ten 
strategies implicated in the study and use of the Human Brain CD-ROM. It further 
qualified how this framework addressed issues associated with past research that has 
examined computer-based learning strategies. That is, the framework presented a range 
of strategies covering the full use of the CD-90M and examined these strategies in the 
real context of students studying a CAL system as part of a course. 
The second part of the chapter addressed the second research question which sought to 
investigate the extent to the strategies in the framework differed from traditional 
strategies. The outcome of this examination was that although the computer-based and 
traditional strategies could be grouped into the same classes of strategies, i.e. 
motivation, cognitive and resource/tool management; the component strategies of these 
classes were different between the traditional and computer-based learning contexts. 
The next chapter, the final one of this thesis, draws on these findings to conclude the 
overall research associated with this thesis. 
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9.1. Introduction 
This final chapter examines the achievements and limitations of the work associated 
with the thesis. It also examines the contributions of the work for educators, designers 
and students. The chapter ends with a number of proposals for future work. 
9.2 Achievements of this thesis 
The research described in this thesis is concerned with two issues: the computer-based 
learning strategies of students and the manner in which these strategies differ from 
traditional conceptions of learning strategies. There are a number of achievements 
associated with this thesis: 
A review of literature review of university 1earnir.g in term of styles and 
strategies that included a comparison of instruments and measures that have 
previously been used to examine the traditional learning strategies of students. 
A criticai review of previous research that examined the computer-based 
learning strategies of students and identified a series of issues associated with 
this research. These issues have been considered and addressed in the planning 
of this thesis. 
Formulation of a mixed-methodology research programme to investigate the 
computer-based learning strategies of students. On completion, this programme 
collected data on the learning experiences of approximately 500 students. The 
programme also involved the testing, for the first time, of the Motivated 
Strategies for Learning Questionnaire (MSLQ) on a sample of distance students 
studying in the UK. The programme also led to the first ever development and 
testing of a questionnaire that measured the computer-based learning strategies 
of students. 
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The proposal of a novel framework of computer-based learning strategies 
incorporating both motivational, cognitive and tool management strategies that 
could contribute to the work of system evaluators, designers and educators. 
An examination of the extent to which these strategies differ from traditional 
conceptions of learning strategies. 
The research process associated with this thesis began with an extensive review of the 
ways in which students’ learning in the context of university study has developed over 
the last century. The outcome of this review was the identification of two shifts that 
have occurred in the way in which students learning has been conceptualised: from 
cognitive style to learning style and, most recently, from learning style to learning 
strategies. The review identified a general move away from classifying learners into 
particular groups, associated with conceptualisations of learning in terms of style, 
towards classifying the learning behaviour, the learning strategies, of an individual 
student. 
This review also examined previous research that has explored the computer-based 
learning strategies of students. Studies of this phenomenon have been fairly limited in 
number and the revicw identified a series of limitations associated with this work. 
Previous examinations of computer-based learning strategies have often presented a 
limited set of strategies to account for the overall use of a computer-assisted learning 
(CAL) system (e.g. Lyman, 1998, Sunders,  1998). Other studies that have focused on 
particular aspects of using a CAL system, i.e. searching or navigation, have looked at 
these behaviours in isolation (e.g. Schroeder and Grabowski, 1995). They have given no 
consideration to the full extent of learning processes or behaviours associated with the 
use of a CAL system. A final limitation was a failure to consider the extent to which 
these strategies differed from conceptualisations of traditional learning strategies. 
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The purpose of examining students’ computer-based learning strategies is simple and 
common to all learning strategy research - to understand the learning experience from 
the perspective of the student. Similarly, the purpose behind determining the extent to 
which computer-based strategies differ from traditional strategies is to provide a richer 
understanding of the learning experience of using a CAL system in the.greater context 
of a course. With knowledge about the way in which students study and learn, 
instructors and designers can employ teaching strategies and corrective interventions 
that make the learning experience as successful and positive as possible for the student. 
Another achievement of this thesis was the formulation of a research programme that 
combined both interview and questionnaire based data-collection methods. The learning 
experiences of approximately SOO students were examined over a series of four studies. 
The main outcomes of this thesis relating to computer-based learning emerged from 
data collected from 148 of those students. In all cases, the students were distance 
leamers studying the course SD306: Biology, Brain and Behaviour with the Open 
University. The fact that this population was studying at a distance had a number of 
implications for the methodology adopted in the research programme. For instance, in 
the first study, Study I, the questionnaire used to establish the learning strategies of 
students using traditional course material had to be modified so that the phrasing of 
questions would be relevant to this distance setting. in  later interview-based studies, 
Study I1 and IV, the majority of students were interviewed and observed using the CD- 
ROM in their own homes across both central and southern England, a small number of 
students were also interviewed by telephone. 
In the first study, Study I, a traditional model of learning strategies, the framework 
associated with the MSLQ (Pintrich et al, 1989) was examined for its relevance to the 
study practices of a population of distance education students involved throughout the 
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research programme. One of the aims of the thesis was to compare the computer-based 
learning strategies of students to traditional conceptualisations of learning strategies. 
The purpose of this study was to ensure that the model chosen, originally developed in 
the USA on traditional college students, as is the case for most learning strategy models, 
was relevant to the population studied throughout the thesis. A review of traditional 
learning strategies measures and models was undertaken and the Motivated Strategies 
for Learning Questionnaire was selected as the most robust of these. The model differed 
from other models considered in that i t  considered seudents’ strategies to differ 
dependent on the courses they studied as part of their degree. Other models, for instance 
the LASSI (Weinstein, Schulte and Palmer, 1987), consider learning strategies to differ 
amongst students in terms of how they approach the overall study of a degree. The 
outcome of this study was that the MSLQ was found to have both internal and external 
reliability in measuring the study practices of the distance education population. It was 
also the first time that the questionnaire had ever been modified and tested on sample of 
distance learning students in the United Kingdom. 
Study I1 wai the first stiidy to examine the computer-based learning strategies of 
students. Eight students were interviewed about their use of the Human Brain CD- 
ROM. The findings of this early study indicated that although the strategies of students 
could be classed as motivational, cognitive and resource management, different 
strategies were adopted and used by students compared to those identified by the 
MSLQ. 
Based on the findings of Study 111, a questionnaire was designed to examine the 
learning strategies of a larger sample of students who had used the CD-ROM. There is 
no previous published report of a questionnaire either being developed, or tested, to 
examine the computer-based learning strategies of students. The questionnaire was 
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completed by 140 students on the SD206 course who used the CD-ROM. The findings 
from the questionnaire were analysed using Item and Factor Analysis. These analyses 
confirmed the existence of a series of motivational and cognitive strategies similar to 
those identified in Study II. However, the analyses threw into doubt the existence of 
different tool management strategies such as those proposed in Study 11. 
In the final study examining study practices linked to the CD-ROM, Study IV, twenty 
students were interviewed and observed using the CD-ROM. The reports of these 
students, alongside the findings from early studies in the research programme revealed 
ten strategies that comprised a novel framework of computer-based learning strategies. 
This framework is potentially the most important outcome of this thesis. It addresses the 
criticisms identified with regards to previous research that has examined the computer 
based learning strategies of students. For example, it incorporates a broad set of 
strategies, ten in total that cover motivation, information processing and the 
management of available leaming resources rather than being limited to, for example, 
navigation or search strategies. It also proposes a series of strategies that emerge from 
the experiences of a relatively large group of real learners engaged in the genuine study 
of a course, not a laboratory based exercise involving a small group of participants that 
has little relevance to their academic career. 
Another outcome of this thesis was a comparison of these strategies to those proposed in 
the MSLQ framework. This comparison revealed that whilst individual strategies in the 
same classes shared some similarities, the computer-based learning strategies were on 
the whole distinct from the strategies proposed to account for the study of traditional 
course material. 
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With an understanding of what strategies are relevant to the computer-based learning 
experience of students using the CD-ROM, along with how these strategies differ from 
traditional leaming strategies, another achievement of this thesis has been to consider 
these outcomes in terms of what implications they have for designers and educators. 
These implications are outlined in the next section of this chapter. 
9.3. Relevance of the strategy model to our understanding of 
computer-assisted learning 
Section 8.2 in the previous chapter outlined the computer-based learning strategies that 
emerged from three studies that examined students’ use of a specific CD-ROM on a 
specific course. An issue raised by this framework is whether this proposal of strategies 
can extend beyond the use of the Human Brain CD-ROM for the course Biology, Brain 
and Behaviour to other computer assisted learning (CAL) programs. 
In considering whether the model of learning strategies can extend beyond the CD- 
ROM, two questions have been considered: 
could the model assist in the evaluation of a learning experience 
involving u CAL component? 
could it provide a basis for improving the design of systems and their 
use in the teaching curriculum? 
These questions reflect Mayer’s (1988) assertion that any useful model of learning 
strategies should make a contribution towards improving learning. 
Olgren (1998) has also outlined a series of benefits associated with learning strategies 
research. Olgren originally identified these benefits in terms of research involving 
distance education students studying traditional course material but they could also 
apply to the findings of the thesis. Firstly, such research can draw attention to the 
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quality of learning outcomes and the components involved in achieving that outcome. 
Secondly, learning strategies can also be used to assess why individual learners may n7t 
respond to the instructional events as intended. Finally, the conceptualisation of 
strategies provides a set of tangible components to be considered in aspects of courx 
design intended to promote content learning, use of established skills and their 
development. 
In relation to the motivational strategies included in the framework, if we examine the 
strategies proposed to account for why students started using the CD-ROM in the first 
place, i.e. Resource exploitation and Expectancy, we can extend their relevance beyond 
the CD-ROM to other computer assisted learning programs as shown in Table 9.1. The 
same is true for the Presentation Format strategy that accounts for students’ motivation 
to continue using the CD-ROM. An important feature of Table 9.1. is an appreciation of 
differing levels of strategic behaviour as either high or low. This reflects the findings 
from Study I11 that even though students may be studying the same course and using the 
same system, they will vary in  terms of the extent to which they adopt or demonstrate a 
pai-ticular strategy. Therefore, in Table 9.1 strategies are considered as either adopted to 
a great extent (high) or to a little extent (low) by students. The table also offers a series 
of responses 01- instructional approaches that can be taken by the educator and designer 
in responsc to highílow use of a strategy. 
234 
Chapter 9 
Table 9.1.: Extensi 
Strategy Incidence 
Qesource exploitarion -high 
Qesource exploitaiion - low 
Expecrancy - high 
Expectancy - low 
Presenrarion forniat - kigk 
Presentation fornior - low 
the SPOTLITE motivational str 
Characterised by 
Need to use all learning 
resources 
Selective use of learning 
resources even if all are intended 
to contribute to the learning 
experience 
A number of expectations linked 
to what information will be on 
the system and how it will be 
presented 
Few expectations of what will be 
included in the system 
The system compares positively 
to other learning resources by 
making the material easier to 
understand, can be indication of 
dependency on the system 
The system fails to make a 
contribution to their 
understanding of the domain 
egies to other systems 
Explicitly reinforce use of 
computer assisted learning 
material 
Encourage use of all learning 
materials and ensure to students 
that it offers a pedagogical 
Instructional Response 
advantage 
Explicit outline of what 
information is on the system and 
how it contributes to the learning 
experience of the course 
Same as above hut an actual 
demonstration of the system 
should also he considered 
Encourage use of the system 
alongside the other course 
materials and demonstrate how 
computer-based and traditional 
media can be integrated 
This could be a design related 
issue or could arise from students 
not having any real idea of what 
they are supposed to he using the 
system to achieve. Therefore, 
provide students with examples 
of how the system could help 
their learning of the domain. 
This conceptualisation of cognitive strategies could also be argued to extend beyond the 
CD-ROM and cover a range of information processing activities including: cognitive or 
internal information processing often expressed in terms of abstract processes such as 
‘understanding’ (represented in the Knowledge Focused strategy); a practical 
application of the information (represented in the Notetaking strategy); and a 
monitoring of what has been learnt (represented in the Self- Testing strategy). Like the 
motivational strategies, Table 9.2 outlines a high and low incidence of the Knowledge 
Focused and Notetaking strategies. 
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Table 9.2.: Extensio 
Strategy Incidence 
Kiiouledge Focused - high 
Knon,ledge Focused - low 
Vooterakiiig - high 
Votetukiiig - low 
bf the SPOTLITE cognitive stra 
Cbaraterised by 
Extensive use of the system’s 
content to understand and clarify 
concepts from other course 
material 
Limited use of the system to 
understand and clarify concepts 
from the course material 
4 large quantity of notes made 
i o m  the content of the system 
At le  or n o  notes being made 
;¡es to other systems 
An indication of the difficulty 
students are having learnir.: the 
course content from other the 
course material. An examination 
is required of the course material 
and the difficulties it presents to 
students. 
Potentially a good sigh if this is 
associated with positive reports 
about the other course material 
as this would indicate that the 
materials offer a positive and 
engaging learning experience. If 
this is associated with negative 
reports about the other course 
material then the students may be 
finding the course content too 
difficult to master 3r learn. Again 
an examination would be 
necessary of the course material 
to see what difficulties, if any, i t  
1nstructior.al Response 
presents to students. 
Should be encouraged and 
reinforced with regards to the 
kinds of notes to make and what 
purpose the notes should serve 
Encourage notetaking, making 
explicit not only the kind of 
notes to make but also the 
general benefits of notetaking 
Self-Testing is not included in this table because it has a series of components that 
mean, unlike the other cognitive strategies, the overall behaviour associated with this 
strategy cannot be categorised in terms of a high or low incidence. However, if we 
examine each of the four components associated with the Self-Testing strategy we can 
still make suggestions about how they might be useful to educators and designers. 
The four components to the strategy included: (i) when the Objectives and QuickTest 
facilities were used; (i¡) why they were used; and in the case of the QuickTest facility, 
(iii) what knowledge the items were used to test and, finally, (iv) what the students did 
with the feedback the system provided. Students differed with respect to when they used 
the Objectives and QuickTest facilities on the CD-ROM but there was no evidence that 
using the facilities after a section had been completed was more advantageous than 
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using the facilities purely for revision at the end of the course. The instructions for the 
system could therefore include an explicit instruction about when to use these types of 
facilities. 
In considering the second component of the Self Testing strategy (why these facilities 
are used) we know that students used the QuickTest and Objectives facilities to gauge 
what they needed to learn or had learnt having gone through a section on the CD-ROM. 
In relation to the third component of the strategy (what knowledge the items were used 
to test), students largely reporied that the QuickTest facility in particular was used to 
test what they had learnt across the different course material including the CD-ROM. 
These findings justify retaining the Objectives and QuickTest facilities in future 
redesigns of the CD-ROM and for their inclusion in other system designs. That is, they 
allow students to test their knowledge of their domain from a variety of resources and 
also they are can be easily accessed and provide an immediate indication of what has 
been learnt. 
In terms of the fourth component of the strategy, we know that when students responded 
incorrectly to a question they either went thrwgh the available responses until the 
correct answer was revealed or that they went back through the content of the CD-ROM 
to establish the correct response. A suggestion here for designers would be to indicate 
why the correct response answered the question and to provide an optional link back to 
where that information was displayed in the content of the system. 
The Tool Management strategies could also extend beyond CD-ROM and provide the 
designededucator with a basis for examining or highlighting how students interact with 
and use a computer based learning system. One of the major considerations to bear in 
mind is the cost-assessment exercise that is linked to a number of aspects of using the 
CD-ROM, particularly the use of tools, navigation and the use of support facilities such 
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as instructions and record saving devices. Added-extras, such as the tools and the use of 
the support facilities are often not used because of assessments made by students that 
either they cannot use them or that they will have no benefit to learning the course 
content. Explicit instructions about how they could be used and also a statement of why 
they would be useful could overcome this. The Usage strategy is also important it that it 
can essentially be considered a gauge of how well students adhere to instructions about 
how long the system should be used and how i t  should be used alongside other course 
material. 
9.4. Implications for students 
There are two potential implications arising from the outcomes of this thesis that relate 
to students. Firstly, awareness by designers and educators of the computer-based 
strategies used by students should have a positive impact on the design and integration 
of CAL systems into the cumculum. Therefore, the learning experience of students 
involving CAL systems should be enhanced. 
The second implication for students is that a rationalisation of computer-based 
behaviour in terms of strategies, provides a basis for giving students feedback about 
their learning experience. This has been adopted by Pintnch et al (1989) in their 
development of the MSLQ, where students asked to complete the questionnaire were 
given their own score for each strategy in relation to the scores of other students on the 
course. Whilst this type of feedback may not have a direct influence on the learning 
processes of students it can have an affective impact. It can lessen the feelings of 
inadequacy and, in the case of distance education students, provide insight into the 
experience of other students’ approaches to study. These feelings were reported by a 
number of students in the interviews about the CD-ROM. Typically, students reported 
that when they started the technology they wanted to know how their fellow students 
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were using the CD-ROM. However, few, if any, actually spoke to other students on the 
course about the CD-ROM and its integration into the study of the course or its use as 
part of the course materials. Thus, insight into the strategies being used by other 
students could overcome these types of anxiety. 
The next sections of this chapter examine some of the limitations associated with this 
thesis and also discuss plans for future work and research. 
9.5 Limitations 
The strategies identified in this thesis emerged from commonalities in the reports of 
students, a similar process to that used by Zimmerman (1986, 1989; Zimmerman and 
Pons, 1986) to establish the strategies of students learning with traditional teaching tool 
and methods. Cohen and Manion (1984) also suggest using interviews as a means of 
validating data collected from other research methods, such as questionnaires. However, 
one of the limitations associated with survey research of this kind is integrity of the 
data, i.e. whether the responses of the research participants are valid and therefore 
reflect the phenomenon being investigated. 
Throughout the research programme there was a consistent identification of similar 
motivational and information processing behaviour in the interviews camed out in  
Study I1 and IV and the questionnaire used in Study 111. However, resource/tool 
management strategies failed to emerge in a consistent fashion across these studies. This 
inconsistency initially came to light when the findings of the SPOTLITE questionnaire 
developed in Study 111 were analysed and failed to produce strategies or constructs that 
resembled the strategies found in Study 11. Also, comparison of these constructs 
revealed that they gave little insight into strategic behaviour and more insight into the 
opinions of students about particular features of the CD-ROM. This could account for a 
failure to elicit information about the students’ tool management strategies in the 
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interviews carried out in Study Il and the questionnaire designed in Study 111. Study IV 
attempted to rectify this issue by concentrating on what students did to support their 
time and effort spent using the CD-ROM. This revealed four novel tool management 
strategies but future work is needed to verify the existence of these strategies with any 
certainty. 
Another issue to consider is the extent to which these strategies realistically extend 
beyond the CD-ROM to other CAL systems. The previous sections outlined how these 
strategies could be used in the examination of other CAL systems but again this requires 
further investigation. The next section examines this and other avenues as planned work 
for the future. 
9.6. Plans for future research 
A key question that future research should address is to determine to what extent the 
strategies that emerge from this thesis are relevant to computer-assisted learning 
programs other than the Human Brain CD-ROM. If future research indicates that the 
model can be substantiated in other domains, then another research direction would be 
to explore the way in which students differ in terms of the extent to which they use 
these strategies. 
The SPOTLITE questionnaire designed and used in Study Il1 proved, to some extent, to 
provide a sensitive measure of students’ computer-based learning strategies. It seemed 
to adequately measure the motivational and cognitive computer-based strategies of 
students but the questionnaire needs to be validated in view of the final framework and 
especially the uncertainty surrounding the tool management strategies. 
With the development of a valid measure of computer-based learning strategies, future 
work should also endeavour to identify the relationship between the strategies students 
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use when learning with traditional course material and computer based learning 
environments. The findings of this thesis indicate that students use 3 series of 
motivational, cognitive and resource management strategies in the study of both 
traditional and computer-based learning materials. In this thesis these are considered 
broad classes of strategies. However, the strategies that fall into these classes differ 
between computer-based and traditional learning materials. Further research is needed 
to determine what impact these differences have, not only on the learning experience of 
students, but also their learning outcome. This is an important avenue of investigation 
because CAL is used increasingly to support or supplement traditional teaching. If our 
students are faced with systems that require strategic behaviour that is markedly 
different from that they are used to we need to know whether this will have an impact 
on their success using the system and learning the domain 
9.7. Summary 
This chapter has outlined a series of achievements of this thesis; the potential of its 
outcomes for the work of educators, CAL system designers and the learning experience 
of students. Thc chapter has also addressed some of the limitations of the work and 
indicated the potential in continuing research associated with this thesis. 
Chapter 3 highlighted the following two recommendations from the Dearing Report 
(Dearing' 1997) on Higher Education in United Kingdom: 
Recoiniiieiidatioii 8: We recoiiiiiieiid that, with iiiiinediate effect, nil irisrirutioiis of higher educatimi 
g i ~  high priori@ to dei,elopiiig arid irriplenienting lenriiirig and teaching strategies which focus o11 
tlieproriiorion of students' learning. (Chnpter 8, p116)  
Reconimeridatiun 9: We reconinierid that all institutions should.. .review the changing role of staff 
as a result of coimiunicatioris and information teclinology, and ensure that staff and students 
receive npproprinte training arid support IO enable them to realise its full potential (Chapter 8, 
p121/ 
These recommendations are made to those who hold the key to students' success in 
higher education. The report recognises the importance of understanding the complexity 
24 1 
Chapter 9 
of students’ learning and the potential for information and communications technology 
in the modem university curriculum. This thesis embraces both principles but more 
importantly is intended to make a contribution to the on ongoing effort of educators and 
designers to allow students to realise the full potential of  their abilities. 
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APPENDIX A: Original Motivated Strategies for Idearning 
Questionnaire 
Pari A. Motivation 
The rollowing questions ask ahout your motivation for and attitudes ahout this class. Remember there are no 
right or wrong answers, just answer as accurately as possible. Use the scale below to answer the questions. 
If you think the statement is iery true of you. circle 7; if a statement is not at all true of you, circle I .  If the 
statement if more or less true of you, find the number between 1 and 7 that best describes you. 
1 2 3 4 5 6 7 
not at all very true 
true of me of me I 
I. In a class like this, I prefer course material that really challenges 1 2 3 4 5 6 7 
me so I can learn new things. 
If  I study in appropriate ways. then I will be ahle to learn the 
material in this course. 
2. 1 2 3 4 5 6 7  
3. When I take a test I think about how poorly I am doing compared I 2 3 4 5 6 7 
with other students. 
4. I think 1 will be ahle to use what I learn on in this course on other 1 2 3 4 5 6 7 
courses. 
I believe I will receive an excellent grade for this class. 5. 1 2 3 4 5 6 7  
6. I'm certain I can understand the most difficult material presented in 1 2 3 4 5 6 7 
the readings for this course. 
7 .  Getting a good grade in this class is the most satisfying thing for 1 2 3 4 5 6 7 
me right now. 
8. When I take a test I think ahout items on other parts of the test I 1 2 3 4 5 6 7 
can answcr. 
9. i 2 3 4 5 6 7  
I O .  1 2 3 4 5 6 7  
11. The most important thing for me rich! now is improving my overall I 2 3 4 5 6 7 
It is my o u n  fault if 1 don't learn the material in this course. 
It is impurtant for me to learn thc material in ihis class 
grade point average, so my main concern in this class is getting a 
good grade. 
12. I'm contident I can understand the basic concepts taught on this 1 2 3 4 5 6 7 
course 
13. If I can, I want to get better grades on this course than most of the I 2 3 4 5 6 7 
other stiidents. 
When I completc tests I think of the conscquences of failing. 
I'm coiifiaent 1 can understand thc must complex material 
presented by the instructor in this course. 
In a class like this, I prefer course material Iba1 arouses my 
curiosity. even if it is difficult io leam. 
I am very interested in the content area of this course. 
If  I try hard enough, then 1 will understand the course material. 
i have an uneasy, upset feeling when I take an exam. 
14. 
15. 
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
16. 1 2 3 4 5 6 7  
17. 1 2 3 4 5 6 7  
18. 1 2 3 4 5 6 7  
19. 1 2 3 4 5 6 7  
20. I'm confident I can do  an excellent job on the assignments and 1 2 3 4 5 6 7 
tests in this course 
I can expect to do well on in this class. 
ï ñ e  most satisfying thing for me in this course is trying to 
understand the content as thoroughly as possible. 
21. 
22. 
1 2 3 4 . 5 6 7  
1 2 3 4 5 6 7  
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not at all very true 
true of me of me 
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
I think the course material in this class is useful for me to leam 
When 1 have the opportunity in this class. I choose course 
assignments that I can leam from even if they don't guarantee a 
good grade. 
If I don't underhiand the course material. it is because I didn't try 
hard enough. 
I like the subject matter of this course 
Understanding the subject matter of this course is very imponant to 
me. 
I feel my h e m  beating fast when I take a.. exam 
I am certain I can master the skills being taught in  this class. 
I want to do well in this class because it is imponant to show my 
ability to my family. friends. employer, or others. 
Considering the difficulty of this course. the tutor, and my skills, I 
think I will do well on this course. 
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
I 2 3 4 5 6 7  
Part B. Learning Strategies 
The lollowing questions ask about your learning Strategies and study skills for this class. Again, there are no 
right or wrong answers. Answer the questions about how you study in this course as accurately as 
possible. If you think the statement is very true of you, circle 7; i f  a statement is not at all true of you, circle I .  If 
the statement if more or less true of you, find the number between i and 7 that hest describes you. 
I 
1 2 3 4 5 6 7 
not at all very true 
true of me I of me 
32. When I study the readings for this course, I outline the material to 1 2 3 4 5 6 7 
help me organise my thoughts. 
Dunng class time I often miss imponant points because I'm 
thinking of other things. 
33. 1 2 3 4 5 6 7  
34. When studying for this course. I often try to explain the material tu 1 2 3 1 5 6 7 
a clasmate or hend. 
35. I usually study in a place where I can concentrate on my course 1 2 3 4 5 6 7 
work 
36. When reading for this course. I make up questions to help focus my 1 2 3 4 5 6 7 
reading. 
37. I often feel so lazy or bored when I study for this class that I give 1 2 3 4 5 6 7 
up before I finish what I planned to do. 
38. I often find myself questioning things I hear or read in this course I 2 3 4 5 6 7 
to decide if I find them convincing. 
39. When I study for this class. I practice saying the material to myself I 2 3 4 5 6 7 
over and over. 
40. Even if I have trouble learning the material in this class, I try to do  1 2 3 4 5 6 7 
the work on my own, without help from anyone. 
When I become confused about something I'm reading for this 
class, I go back and try to figure it out. 
When I study for this course, 1 go through the readings and my 
notes and try to find the most imponant ideas. 
41. 1 2 3 4 5 6 7  
42. i 2 3 4 5 6 7  
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43. 
44. 
45. 
46. 
41. 
48. 
49. 
50. 
51 .  
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
not at all 
true of me 
I make good use of my study time for this course. 1 2  
I 2 If course readings are difficult to understand, I change the way I 
read the material. 
I try to work with other students from this class to complete the 
course assignments. 
When studying for this course, I read my class notes and the course 
readings over and over gain. 
When a theory, interpretation, or conclusion is presented in class. I 
try to decide if  there is good supporting evidence. 
I work hard to do  well in this class even if I don't like what we are 
doing 
I 2 
I 2 
1 2 
1 2 
I make simple chms.  diagrams, or tables to help me organise 1 2  
course material. 
When studying for this course. I often set aside time to discuss the 
course material with agroup of students from the class. 
I treat the course material as a starting point and try to develop my 
own ideas about it. 
I 2 
I 2 
I find i t  hard to stick to a study schedule. 
When 1 study for this class. I pull together information from 
1 2  
1 2  
different sources, such as lectures. readings and discussions. 
Before 1 study new course material thoroughly, I often skim i t  to 
see how i t  is organised. 
1 2 
I ask myself questions to make sure I understand the material I 
I try to change the wdy I study in order to fit  the course 
I 2  
have been studying in class. 
1 2  
requirements and the instructor's teaching style. 
I often find that I have hcen reading for this class hut don't knnw 
whai it was all about. 
I 2 
I ask my tutor the instructor to clarify concepts on the course I 1 2  
don't understand well. 
I memorise key words lo remind me of important concepts in this 
class 
1 2 
When course work IS difficult. I give up or only study the easy 
I try to think through a topic and decide what I am supposed to 
1 try to relate ideas in this subject to those from other courses 
When I study for this course, I go over my notes and make an 
1 2  
parts. 
1 2  
leam from i t  rather than just reading i t  over when studying. 
1 2  
whenever possible. 
1 2  
outline of important concepts. 
When reading for this class, I try lo relate the material to what I 
already know. 
I 2 
I have a regular place set aside for studying. 1 2  
Appendix A: Originai MSLQ 
"rry true 
of me 
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 1  
3 4 5 6 1  
3 4 5 6 7  
3 4 5 6 1  
3 4 5 6 1  
3 4 5 6 1  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 1  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 7  
3 4 5 6 1  
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very true 
of me 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
not at ail 
true of me 
I try to play around with ideas of my own related to what I am 1 2  
learning in this course. 
When I study for this course, I write brief summanes of the main 
ideas and concepts. 
#en I can't understand the material in this course. I ask another 
student on the course for help. 
I try to Understand the matenal in this class by making connections 
between the readings and the concepts from lectures. 
1 make sure I keep u p  with the weekly readings and assignments for i 
this course. 
Whenever i read or hear an assertion or conclusion in this class, I 
think about possible alternatives. 
I make lists of important terms for this course and memorise the 
lists. 
1 2 
1 2 
I 2 
2 
I 2 
1 2 
1 attend this class regularly. 1 2  
1 2 Even when course materials are dull and uninteresting, I manage 
to keep working until I finish. 
I try to identib students in this class whom 1 can ask Sor help if 
necessary 
When studyinp Sor this course I try to determine which concepts I 
don't understand well. 
1 2 
1 2 
I often find that 1 don't spend very much time on this course 1 2  
hecause of other activities. 
When I study for this class. I set goals for mysell in order to direct 
my activities in each study period. 
I 2 
If I get confused taking notes in class, I make sure I sort i t  out 1 2  
atterwards. 
I rarely find time IO review my notes or ieadings heïore an exam. 
I try to apply ideas from course rcadings in other class activities 
such ru lecturi and discussion. 
I 2 
I 2 
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
3 4 5  
6 7  
6 7  
6 7  
6 7  
6 1  
6 7  
6 7  
6 7  
6 7  
6 7  
6 7  
6 7  
6 7  
6 7  
6 7  
6 7  
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APPENDIX B: Study I - Questionnaire 1 
STUDY RELATED INFORMATION 
I .  How much has SD206 required you to: 
(Circle one onfy in each row) 
a) Memonse factslconcepts 
b) Understand conceptslideas 
c) 
d) Analyse dataldescriptionslarguments 
e) Synthesise and put together ideas 
í) Evaluate using your judgementivalues 
Apply your leaming to your own experiencellifeljob 
Not 
at all very 
1 2 3 4  
1 2 3 4  
1 2 3 4  
1 2 3 4  
1 2 3 1  
1 2 3 4  
2. What were your reasons for faking this course? /p/eure TIGK onr or niore of ilw opiions b&w) 
a) I wanted a 60 point course ci 
b) As pan of my degree protile ci 
c j  To develop my subject interest u 
e) Preparation for further study u 
i? For general interest ci 
d) To improve my career prospects a 
3 How miny h w r c  on werag? did you spend in a typical week on the SD206 course? íplcosc TICK one 1 
a) Less than two hours u 
b) Twotosix u 
cì Seven to ten 3 
d j  Eleven to fifteen 3 
c i  More than iïïteen CI 
4. Have you. or do you intend to, make use of the 'The Human Brain' CD-ROM which I S  availahle as an 'optional 
resource material Sor SD206? (please TICK one j 
Yes ci 
No cl 
if you answered 'No' to the above question please indicate the moiri reason why (please TICK one) 
I do not have access to a computer with a CD-ROM drive 
I feel i l  would take too much time to leam how to use the CD-ROM 
I prefer to study from books, video etc. 
Other reason (please give details below) 
3 
ci 
ci 
u 
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THE MOTIVATED STR4TEGIES FOR LEARNING QUESTIONNAIRE 
Pari A. Motivation 
The follow,ing questions ask about your motivation for and attitudes about the SD206 course. Remember there 
are no right or wrong answers, just answer as accurately as possible. Use the scale below to answer the 
questions. If you ihink the statement is very tNC of you, circle 7; if a statement is not at all true of you, circle 1 
If the statement if more or less true OS you, find the number between I and 7 that best describes you. 
1 2 3 4 5 6 7 
not at ail very true 
I, I prefer course material for SD206 that really challenges me so I , i 2 3 4 5 6 7 
can learn new things. 
If 1 study in appropriate ways, then I will be able to learn the 
material for SD206. 
2. 1 2 3 4 5 6 7  
3. When I have completed an assessment I have thought ahout how 
poorly I was doing compared w,ith other students. 
I think I will he able to use what 1 learn on SD206 in other courses. 
I believe I will receive an excellent grade for SD206. 
I'm certain I can understand the most difficult material un SD206. 
Getting a good grade Sor SD206 is the most satisfying thing for me 
right now. 
When 1 complete an assessment I think about the parts I can't 
answer. 
It is my a u n  fault if 1 don't learn the material for SD206. 
It is important Sor me to learn the material Sor SD206. 
The must important thing for me right now is improving my overall 
average. so my main concern in completing SD206 IS getting a 
good grade. 
I'm confident i can understand the basic concepts taught on 
SD206. 
I f  I can, I want to get better grades on SD206 than most of the 
other students. 
4. 
5 .  
6. 
1. 
8. 
9. 
IO. 
1 I. 
12 
13. 
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
i 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
I 2 3 4 5 6 7  
I 2 3 4 5 6 7  
1 2 3 4 5 6 7  
14. When I complete assessments I think of the consequences O S  failing 1 2 3 4 5 6 7 
15. i 2 3 4 5 6 7  I'm confident I can understand the m u s t  complex material 
presented on SD206. 
16. I prrïer course mairiial for SDZ06 that arouses my curiosity, even I 2 3 4 5 6 7 
if i t  is difficult to learn. 
I am very interested in lhe contcnt area of SD206. 17. 1 2 3 4 5 6 7  
18. If I try hard enough, then I will understand the course material for I 2 3 4 5 6 7 
SD206. 
I have an uneay,  upset feeling when I take an exam. 19. 1 2 3 4 5 6 7  
20. ï m  confident 1 can do an excellent job on the assessments for 
SD206. 
1 2 3 4 5 6 7  
21. I can expect to do well on SD206. 1 2 3 4 5 6 7  
22. The most satisbing thing for me with regards to SD206 is trying to 1 2 3 4 5 6 7 
understand the content as thoroughly as possible. 
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not at all 
true of me 
very true 
of me 
23. 
24. 
I think the course material lor SD206 is useful for me to learn. 
When 1 have the opportunity in SD206, I choose course 
assignments that 1 can learn from even if they don't guarantee a 
good grade. 
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
2.5 If I don't understand the course material for SD206. i t  is because I 1 2 3 4 5 6 7 
didn't try hard enough. 
26. i like the subject matter 01 SD206. 1 2 3 4 5 6 7  
27. Understanding the subject matter oí  for SD206 is very important to 1 2 3 4 5 6 7 
me. 
I feel my heart beating fast when I take an exam 
I am certain I can master the skills being taught on SD206. 
28. 1 2 3 4 5 6 7  
29. 1 2 3 4 5 6 7  
30. I want to do well on SD206 because it is important to show my 1 2 3 4 5 6 7 
ability to my fdmily, friends, employer, or others. 
3 I ,  Considering the difficulty of SD206. the tutor. and my skills. 1 1 2 3 4 5 6 7 
think I will do well on this course. 
I 
~~ ~~ 
Part  B. Learning Strategies 
The íollowing questions ask about your leaming strategies and study skills for the SD206 course. Again, there 
are  no right or wrong answers. Answer the questions about how you study in this course as  accurately as 
possible. I lyou think the statement is very INC of you, circle 7; i l a  statement is not at all true of you, circle I .  I1 
the statement if more or less true o í  you, find the number hetween I and 7 that best describes you. 
2 3 4 5 6 7 r not at all vem true 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
When I study the readings for SD206. I outline the material to help 
me organise my thoughts. 
Whilst studying SD206 course material I often miss important 
points because I'm thinking of other things. 
When studying lor SD206. I often try to explain the material to 
another student on the course or 3 friend. 
I usually study for SD206 in a place where I can concentrare on my 
course work. 
When rrading for SD206, 1 make up questions to help focus my 
reading. 
I ofien leel so lazy or bored w,hen I study the SD206 course 
material that I give up before I finish what I planned to do. 
1 often find myself questioning things I hear or read on SD206 to 
decide if I find them convincing. 
When 1 siudy for SD206, 1 practice saying the material to myself 
over and over. 
Even if I have trouble leaming the material lor SD206, I try lo do 
the work on my own, without help from anyone. 
When I become confused about something I'm studying lor 
SD206, I go back and try to figure it out. 
When I study for SD206, I go through the readings and my notes 
and try to find the most important ideas. 
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 3 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
I 2 3 4 5 6 7  
1 2 3 4 5 6 7  
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not at ail 
true of me 
very true 
of me 
43. 
44 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
5 5 .  
56. 
57. 
58.  
59. 
60. 
61. 
62. 
63. 
64. 
65. 
I m&e good use of my study time for the SD206 course 
If SD206 course materiais are difficult to understand, I change the 
way I read the material. 
1 tiy to work with other SD206 students to complete the course 
assignments. 
When studying for SD206. I read my notes and the course readings 
over and over gain. 
When a theoly, interpretation, or conclusion is presented on 
SD206. I try to decide if therc IS good supporting evidence. 
I work hard to do well on the SD206 course even if 1 don't like the 
material set to study. 
1 make simple charts, diagrams. or tables to help me organise 
SD206 material. 
When studying lor SD206. I often set aside time to discuss the 
course material with a group of students from the course. 
1 treat SD206 course material as a starting point and try to develop 
my own ideas about it. 
I find it hard to stick to a study schedule for SD206 
When I study Cor SD206, I pull together information from different 
sources, such as the tutorials, the course materials and discussions 
with others. 
Before I study new SD206 material thoroughly. I often skim it to 
see how i t  I S  organised. 
1 ask myself questions to make sure I understand the material I 
ha\,e been studying on SD206. 
I try 10 change the way I study in order to lit SD206 course 
requirements and the way in which informalion is presented. 
1 often find that 1 have been reading for SD206 but don't know 
what it wa\ all about. 
I ask my tutor for SD206 to claify concepts on the course I don't 
understand well. 
I memorise key words to rcmmd me o í  important concepts in 
SD206 
iVhcn SD206 course work is difficult. I give up or only study the 
easy parts. 
On SD206 I try Lo think through a topic and decide what I am 
supposed to learn from it rather than just reading it over when 
studying. 
I try 10 relate ideas from SD206 to those from other courses 
whenever possible. 
W e n  I study for SD206, 1 go over my notes and make an outline 
of imponant concepts. 
When reading for SD206, I try to relate the material to what I 
already know. 
I have a regular place set aside for studying SD206 material. 
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 1  
1 2 3 4 5 6 7  
1 1 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
I 2 3 4 5 6 7  
I 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
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not at all 
true of me 
very true 
of me 
66. I try io play around with ideas of my own related to what 1 am 
learning on SD206. 
I 2 3 4 5 6 7  
67. When I study far SD206, I write brief summaries of the main ideas 1 2 3 4 5 6 7 
and concepts. 
When I can’t understand SD206 course material. I ask another 
sNdent on the course for help. 
68. 1 2 3 4 5 6 7  
69. I try to undersiand the material for SD206 by making connections 1 2 3 4 5 6 7 
between the readings and the concepts from tutorials. 
IO.  I make sure I keep up with the weekly readings and assignments for 1 2 3 4 5 6 7 
SD206. 
71. Whenever I read or hear an assertion or conclusion on SD206, I 1 2 3 4 5 6 1 
think about possible alternatives. 
I make lists of important terms in the SD206 and memorise the 
lists. 
72. 1 2 3 4 5 6 7  
73. I attend tutorials for SD206 regularly. I 2 3 4 5 6 1  
14. Even when SD206 course materials are dull and uninierestinp, I 1 2 3 4 5 6 7 
manage io keep working until I finish. 
IS .  1 try to identify students sludying SD206 whom I can ask for help I 2 3 4 5 6 I 
if necesrq .  
When studying for SD206 I try to determine which concepts I 
don’t understand well. 
76. 1 2 3 4 5 6 7  
77.  I often find that I don’t spend very much time on the SD206 course 1 2 3 4 5 6 7 
material because of other activities. 
78, When I study for  SD206, I set goals for myself in order to direci I 2 3 4 5 6 7 
my activities in each study period. 
79. I f 1  gel coriiused laking notes in SO206 iuioridis, 1 make sure I sort i 2 3 4 5 6 7 
it out afterwards. 
80. I rarely find time to re”iew my notes or readings before an exam. I 2 3 4 5 6 7 
S I .  I il) to apply idcas from course readings to other SD206 activiiies. I 2 3 4 5 6 I 
This research IS  part o í  an m g m q  project. please tick the box below if you would not like to he contacted again 
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APPENDIX C: Study I - Questionnaire 2 
THE MOTIVATED STRATEGIES FOR LEARNING QUESTIONNAIRE 
Part  A. Motivation 
The following questions ask about your motivation for and attitudes about the SD206 course. Remember there 
are no right or wrong amiwers, just answer as aecurntely as possible. Use the scale below to answer the 
questions. If you think the statement is veiy true of you, circle 7: if a statement is not at ail true of you, circle I 
If the statement if more or less true of you, find the number between 1 and 7 that best describes you. 
I 2 3 4 5 6 7 
not at all Very I N C  
1. I prefer course material for SD206 that really challenges me so I 1 2 3 4 S 6 7 
can learn new things. 
If I study in appropriate ways, then i will he ahle to leam the 
material for SD206. 
2. 1 2 3 4 5 6 7  
3. When I have completed an assessment I have thought about how I 2 3 4 5 6 7 
poorly I was doing compared with other students. 
4. I think I will be able to use what I learn on SD206 in other courses. 1 2 3 4 5 6 7 
5 .  1 2 3 4 5 6 7  
6. I'm certain I can understand the most difficult material on SD206. I 2 3 4 5 6 7 
7. Getting a good grade for SDZ06 is the most satisfying thing for me 1 2 3 4 5 6 7 
I helieve I will receive an excellent grade lor SD206. 
right now. 
8. When 1 complete an assessment i think about the parts i c i i ' t  
answer. 
It is my i w n  fault if I don't learn the material for SD206. 
it is imponant for me to learn the materid for SD206. 
1 2 3 4 5 6 7  
9. 1 2 3 4 5 6 7  
10. 1 2 3 4 5 6 7  
I l .  The m m t  important thing for me right now IS improving my overall I 2 3 4 5 6 7 
average. so my main concern in completing SD206 is getting a 
good grade. 
12 I'm confident 1 can understand the hasic concepts taught on 
SD206. 
1 2 3 4 5 6 7  
13. If I can, 1 want to get better grades on SD206 than most of the 
other students. 
1 2 3 4 5 6 7  
14. When I complete assessments I think oi the consequences offailing 1 2 3 4 5 6 7 
15. 1 2 3 4 5 6 7  I'm confident i can understand the most complex material 
presented on SD206. 
16. I prefer course material for SD206 that arouses my curiosity, even I 2 3 4 5 6 7 
if it IS difficult to learn. 
I am very interested in the content area of SD206. 17. 1 2 3 4 5 6 7  
not at all very true 
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18. If I try hard enough, then I will understand the course malenal ïor 
SD206. 
I have an uneasy. upset feeling when I take an exam 19. 
20. I'm confident I can do an excellent job on the assessments for 
SD206. 
21. 
22. 
I can expect to do well on SD206 
The most satisfying thing for me with regards to SD206 is trying to 
understand the content as thoroughly as possible. 
I think the course material for SD206 is useful for me to leam 
When I have the opportunity in SD206. I choose course 
assignments that I can leam from even if they don't guarantee a 
good grade. 
If 1 don't understand the course material for SD206, it is because I 
didn't try hard enough. 
I like the subject matter of SD206. 
Understanding the subject matter of for SD206 is very important to 
me. 
I feel my heart heating fast when I take an exam. 
I am certain I can master the skills being taught on SD206. 
I want 10 do well on SD206 because it is imporlant 10 show my 
ability to my family, friends. employer, or others. 
Considering the difficulty of SD206, the tutor, and my skills, I 
think 1 will do well on ihis course. 
23. 
24. 
25. 
26. 
21. 
28. 
29. 
30. 
31. 
1 
1 
I 
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true of me of me 
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 7  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
2 3 4 5 6 1  
Part  B. Learning Strategies 
The following qucstiiins ask about your learning strategies a i d  siudy 'kills lor the SD20h course. Again, there 
are no right or wrong a m w e n .  Answer the questions ahout how you study in this course as accurately as 
possible. If you think the sratement is v c v  true of you. circle 1: i f a  statement is not ai ail true of you, circle 1. If 
the statement if mors or  less irue of you, find thc numher between I and 1 that best describes you. 
I 
1 2 3 4 5 6 1 
not at all very true 
tnip nf me "f me 
32. When 1 siudy the readings for SD206, 1 outline the material to help I 2 3 4 i; 6 1 
me organi~e my thoughts. 
Whilst studying SD206 course matenal I ofien miss importani 
points hecaiise I'm thinking of other things. 
33. I 2 3 4 5 6 1  
34. When studying for SD206. I often try to explain the material to I 2 3 4 5 6 1 
another student on the course or a friend. 
35. I UsWdlly study for SD206 in a place where I can concentrate on my 1 2 3 4 5 6 7 
course work. 
36. When reading for SD206.1 make up questions to help focus my 1 2 3 4 5 6 1 
reading. 
I often feel so lazy or bored when I study the SD206 course 
material that I give up before I finish what I planned to do. 
37. I 2 3 4 5 6 1  
38. I often find myself questioning things I hear or read on SD206 to 1 2 3 4 5 6 1 
decide if I find them convincing. 
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not at all 
tme of me 
39, m e n  I study for SD206, I practice saying the material to myself I 2 3 4 
Over and over. 
,' 40. Even if I have trouble learning the material for SD206, I try to do 1 2 3 4 
h e  work on my own, w,ithout help from anyone. 
41, m e n  I become confused about something I'm studying for 1 2 3 4  
~ ~ 2 0 6 ,  I go hack and try to figure it out. 
42, m e n  I study for SD206, I go through the readings and my notes 1 2 3 4 
and try to find the most important ideas. 
43. 1 2 3 4  
44. lfSD206 course materials are difficult to understand, I change the 1 2 3 4 
I make good use of my study time for the SD206 course. 
way I read the material. 
45. I try to work with other SD206 students to complete the course 1 2 3 4 
assignments. 
46. When studying for SD206, I read my notes and the course readings I 2 3 4 
over and over gain. 
47. When a theory. interpretation. or conclusion is presented on 1 2 3 4  
SD206, I try to decide if there is good supporting evidence. 
48. I work hard to do well on the SD206 course even if I don't like the 1 2 3 4 
material set to study. 
49. 1 make simple charts. diagrams. or tables to help me organise 1 2 3 4  
SD206 material. 
50. When studying for SD206. I often set aside time to discuss the 1 2 3 4 
course material with a group of students from the course. 
51. I treat SD206 course material as a starting point and try to develop I 2 3 4 
my own ideas about it. 
52. 1 2 3 4  
53. When I study for SD206, I pull together information from different 1 2 3 4 
I find i t  hard to stick to a study schedule for SD206. 
sources. such as the tutorials, [he course materials and discussions 
with others. 
54. Before I study new SD206 materiai thoroughly. 1 often skim it to I 2 3 4 
see how it is organised. 
55. I ask myself questions tu make ~ U I P  i understand the material I 
111) in change the way 1 study in order to Tit SD206 course 
I often find that I have been reading for SD206 but don't know 
1 2 3 4  
have been studying un SD206. 
56. 1 2 3 4  
requirements and the way in which information is presented. 
51. 1 2 3 4  
what it was all about. 
58.  I ask my tutor for SD206 to clarify conccpts on the course I don't I 2 3 4 
understand well. 
59. I memorise key words to remind me of important concepts in I 2 3 4  
SD206. 
60. When SD206 course work is difficult, I give up or only study the 1 2 3 4 
easy pans. 
61. On SD206 I try to think through a topic and decide what I am 1 2 3 4  
supposed to learn from i t  rather than just reading it over when 
studying. 
Questionnaire 2 
vety tnie 
of me 
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 7  
5 6 7  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 1  
5 6 7  
5 6 1  
5 6 1  
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not ai all ves. true 
true of me of me 
1 2 3 4 5 6 7  62. I try to relate ideas from SD206 to those from other courses 
whenever possible. 
When I study for SD206. I go over my notes and make an outline I 2 3 4 5 6 7 
of important concepts. 
When reading for SD206, I uy to relate the material to what I 
already know. 
I have a regular place set aside for studying SD206 material. 
1 try to play around with ideas of my own related to what 1 am 
learning on SD206. 
63. 
64 1 2 3 4 5 6 7  
65. 
66. 
1 2 3 4 5 6 7  
1 2 3 4 5 6 7  
67. When I study for SD206, I write brief summaries of the main ideas 1 2 3 4 5 6 7 
and concepts. 
When I can't understand SD206 course material, I ask another 
student on :he course for help. 
68. 1 2 3 4 5 6 7  
69. I try to understand the material for SD206 by making connections I 2 3 4 5 6 7 
hetween the readings and the concepts from tutorials. 
70. I make sure I keep up with the weekly readings and assignments for 1 2 3 4 5 6 7 
SD206. 
7 1. Whenever i read or hear an assertion or conclusion on SD206.1 1 2 3 4 5 6 7 
think about possible alternatives, 
I make lists of important terms in the SD206 and memonse the 
lists. 
72 .  1 2 3 4 5 6 7  
73. I attend tutorials for SD206 regularly. 1 2 3 4 5 6 7  
74. Even when SD206 course materials are dull and uninteresting, I 1 2 3 
manage to keep w'orking uniil I finish. 
75. i try to identify students studying SD206 whom I can aqk for help I 2 3 
ifnecessaiy 
76. When studying for SLX06 I ti\. to detmnine which concepts I 1 2 3  
don't understand well. 
77. I oirrn find lha: I don't spend !,er). much time nn the SD206 course 1 2 3 
material because of other activities. 
78. When I study for SDZ06. I sei goals lior myself in order to direct 1 2 3 
my actiYities in each study penod. 
79. If  I gel conïuscd taking notes in SD206 tutorials. I makc sure I sort 1 2 3 
it out afterwards. 
80. I rarely find time to review my notes or readings before an exarn. 1 2 3 
81. I try to apply ideas from course readings to other SD206 activitics. 1 2 3 
In the spaces provided below. could you indicate what you believed the numbers 2 - 
represented when you filled in the questionnaire? 
I = Not at all I n i t  of me 
3 =  ............................................................ 4 =  
5 =  ....... 6 =  ........................................................ 
7 =Very true of me 
2 =  .......................................... 
4 5 6 7  
4 5 6 7  
4 5 6 7  
4 5 6 7  
4 5 6 7  
4 5 6 7  
4 5 6 7  
4 5 6 7  
6 on the rating scale 
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Use of the ‘Human Brain’ CD-ROM 
General Computer Use 
I .  Had you used a computer prior to using the CD-ROM? 
Yes CI 
No u 
2. ui what location(s) do you use a computer? (pleuse lick one) 
a) At home 
b) At my place of work 
c) Both home and work 
d) At some other location (please specify below) 
CI 
CI 
CI 
u 
3. How olten do you use a computer? (please rick one) 
a) Daily basis u 
h) Less than daily cl 
u 
c) Varies (between daily and occasional Q 
d) Not often at all 
use) 
4. For what purposes do you generally use a computer? (please indicate any that apply) 
a) 
h) 
c) Communications (i.e. e-mail) 
d) IntemctíWorld Wide Web 
e) Games 
To nin general purpose software (e.g. word processing. 
spread sheets) and printing 
To nin specific commercial software cl 
CI 
ci 
cl 
The ‘Human Brain’ CD-ROM 
5. Approximately. how much lime have you spent using the CD-ROM’? 
............ hours 
6. Is this the t i n t  time you have used a multi-media CD-ROM on an academic course? 
Ye5 u -
No ci 
1. In what location(s) did you use the CD-ROM? íplruse tick onrJ 
a) Athome ci 
u 
cl 
0 
h) 
c )  
dì 
At my place of work 
At horne and at work 
At some other location ípleaw specify below) 
8. How did you use the various sections of the CD-ROM? (please tick m y  rlmr upply for ruch of lhe sections) 
Overview Spinal Cerebral Vision Hearing Speech Hands on 
Cord Cortex the Brain 
a) Initial CI u CI cl CI CI CI 
b) Revision cl u ci cl ci ci CI 
c )  Reference cl ci ci u ci ci u 
d) Toleam CI u CI u u cl CI 
e) Yet touse ci CI CI CI CI cl El 
tutorial 
ahout 
section 
266 
Appendix C: Study I - Questionnaire 2 
9. Generally, how easy or difficult was the Human Brain CD-ROM to work through? (pleure rick one) 
a) Very easy - presented no problems CI 
b) Reasonably easy - presented a few problems CI 
c) Rather difficult CI 
d)  Very difficult u 
loa. Was this the case for all sections of the CD-ROM? 
Yes CI 
No CI 
lob. If no. please indicate the level of ease or difficulty for each of the sections. (please rick one for each of the 
sections on the CD-ROM) 
Overview Spinal Cerebral Vision Hearing Speech Hands on 
Cord Cortex the Brain 
a) Vcryeasy- CI CI CI CI CI CI cl 
presented no 
problems 
b) Reasonablyeasy CI u CI CI cl CI CI 
-presented a few 
problems 
c) Difficult CI CI CI CI CI u CI 
d)  Very difficult CI CI CI CI CI CI CI 
e) Yet touse CI CI Ll u CI u CI 
I l .  How do you think the amount of time spent studying the CD-ROM compares with the time you would have 
spent studying the rame material bookhiden form'? (please rick m e )  
a) Much more time with CD-ROM CI 
u 
cl 
CI 
b) 
c) 
d) Don't know 
About the same amount of time 
Less time with the CD-ROM 
12. How do you think using a CD-ROM to learn about the human nervous system compares with studying text and 
pictures in a printed book? (please rick one) 
a) CD-ROM is much better CI 
CI 
CI 
d) CD-ROM is not as good CI 
b) 
c) About the same overall 
Better for sonir topics onl) 
13. How do you think using a CD-ROM to learn about the human nervous system compares with studying 
equivalent material on video'? ( ~ I E U S P  tick one) 
a) CD-ROM is much better CI 
h) Better for some topics only CI 
c) About the same overall CI 
d) CD-ROM is not as good CI 
Style of the CD-ROM 
14. Did you find thc three-layered structure limiiing, i.e. did i t  restrict your freedom to explore the material in 
whatever order you wanted to? (pleuse rick  on^) 
a) Very limiting CI 
b) Fairly limiting CI 
c) Not very limiting o 
d)  Not at all limiting CI 
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15. Did you use the Index and/or the Map to explore the materials in the order you chose’! (plrasr rick onrj 
a) Yes, constantly cl 
b) Yes, mostly cl 
c) Yes, sometimes cl 
d) Not very often cl 
e) Not at all cl 
16. What did you feel ahout the amount of text. narration. pictures and video? (please indicare onefor euch of rhr 
presentarion caregoriesj 
Text Narration Graphics Video 
a) n e r e  was loo much CI u cl 5 
b) It was about right CI u cl 5 
c )  There was too little CI 5 cl u 
17. If there are any aspects of using the “Human Brain” CD-ROM that you feel have not been covered in 
this survey, or if you have any additional comments regarding the CD-ROM, please do use the space below. 
This research IS part of an ongoing project, would you be willing to be interviewed (either by phone or in person) 
in conjunction with this research. If so. i t  aould he much appreciated if  you would supply your contact details 
below. It should be stressed that these details will be kept strictly confidential, acting solely as an avenue of 
contact. 
Name: 
Address: ......................................................................... 
If you are willing to he interviewed could you please indicate a time below that would be convenient for 
you to be contacted by phone in the next few weeks to arrange an interview time. 
i0 a.m. to 12 p.m. 
2 p.m. to 4 p.m. 
6 p.m. to 8 p.m. 
u 
u 
u 
Telephone: ........................................................... 
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Srudcnt 7 : interview curried out face to face 
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CH = Students initials 
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Ok lets start then.. .How did you find the course? 
Quite difficult to start with, a lot of long words that were new to me but 
once I got the language it was OK.. .I’ve done biology courses before hand 
and although it is still biology there was a lot of psychology a lot new 
words 
How did you over come those difficulties 
Just repetition., .going back over what I didn’t understand.. .it didn’t take 
long it was just that some of it was new 
You say you studied other courses, were those with the OU as well? 
Yes 
How many other courses have you studied with the OU? 
Science Foundation Course, fiscal resources, chemical environment and 
the form and functions of biology, which I am really pleased about it 
helped me for this course.. . . 
Can you tell me why you decided to use the CD-ROM? 
Because it was there and any help has got to be useful ... I don’t have a 
computer here but I found someone willing to let me use theirs . . .  I wanted 
to have a look at it. . . I  found it quite useful 
Have you had much experience of using computers? 
No none at all ... this ws my first time . . .  1 haven’t got a computer and I 
don’t need one at all for my work.. .but my brother in law has one for his 
work so I got him to sct it for me and used his 
How did you find it as a novice using the CD-ROM? 
I found it quite fun actually.. .its tempting me to buy a computr because of 
it ... it was just amazing what you can do with that. I found it very easy to 
use ... I don’t think I could have loaded i t  myself ... I know I couldn’t but 
with more computer background I probably could 
Looking back how much time do you think you spent using the CD-ROM? 
Probably more time than I need to because of the novelty ... a few hours 
each time but I’d keep going back in for half hour. 20 or 30 hours in 
total . . .  I didn’t sit in front of it for hours . . .p  robably an hour at a time 
roughly 
Was some of that time spent learning the computer technology? 
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Not a great deal bcause the CD-ROM tells you exactly what you need to 
know ... it  tells what you to click so you don’t need to now the technology 
Were you pleased that it worked in that way? 
Oh yes.. .otherwise I would have given up and gone back to the books 
By the time you did get to use the CD-ROM did you use all the sections on 
the CD-ROM? 
Yes I did 
When was it that you actually came to use the sections and I have some 
options for you here: was it when you actually used the other course 
material, in the midst of using that material or before you used the other 
course material? 
i don’t think it was ever before . . .  sometimes in the midst but usually 
probaiy after the section 1 found it good for revision ... not necessarily 
revision for the exam but to see what I had learned 
How did i t  fit in with the other course material then? 
That was the difficult bit because the computer wasn’t here it was taking 
the opportunity when I could and I tried to go over to my brother-in-law’s 
after I had finished a section ... like vision I knew I needed to go and have a 
look ... but it had been here it would have been easier to keep going into it 
So because you had to go to the CD-ROM would you make notes on the 
things you wanted to look or would you look through the whole section? 
I tended to take the books that were relevant with me so I knew which bits 
I wanted to look at at the time.. .I made notes whilst I was there from the 
CD-ROM ... but anything on the CD-ROM is in the book anyway it just 
makes it clearer 
In what ways does i t  make it clearer? 
Some of the pathways ... it  was difficult to see where they were from the 
books in your mind . . .  again it was hack down to the long words ... looking 
at the CD-ROM with diagrams and the different colours helped it was 
easier to follow.. . i t  explained things simpler 
Did you have those diagrams on the videotape? 
Yes we did but I think it was the fun  of using the CD-ROM that got you 
into it a bit more., .also with the video stopping and rewinding isn’t quite 
as easy as clicking on a bit of the picture 
What was the fun aspect for you? 
I think it was the novelty really ... with the hands on the brain part I spent 
quite some time playing with it, turning it around when I didn’t really need 
to. ,  .because you are there playing with you are getting it into your mind 
and the pictures there are [stored] longer ... and the questions where you 
could click and see if you got it right and even if you are getting it wrong 
when you find the right answer it helps to put i t  into your mind 
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Moving on to look at the features of the CD-ROM, the tool made use of a 
three-layered structure, how did this help you to work through the 
information in the sections 
Some of the time I was going to bits I really didn’t want to with that ... it 
was a waste of time at the beginning. ..it gave you more detail 
Did you find it helpful for all sections? 
Mostly, sometimes I got into parts I didn’t want to be in or wasn’t 
concerned with at the time 
You talk about taking you information you didn’t want to know about. .. 
There was one day I was looking for something in particular and I couldn’t 
find it and I still couldn’t find it in the end I kept on getting into the level 3 
and took time trying to get back to level 1 . .  .it was probably because I was 
looking for something that wasn’t even on the CD-ROM 
When you were coming to these avenues.. .how did they make you feel? 
I felt that I had to backtrack all the time ... then I would forget where I had 
been and ended going there again still looking for the same thing ... I 
couldn’t find a way of going across I had to keep going backwards.. .from 
the level 3 back through level 3 and then 1 and it just seemed to waste my 
time then ... maybe its practice 
Did you feel frustrated about that at all? 
I did a little bit.. .as I said this day I couldn’t find what I wanted so back to 
the books 
So when you were looking through the 3-layered structure wrre you 
sometimes going through looking for specific aspects? 
Sometimes yes 
and other times? 
Just like a book. ..just browsing 
The CD-ROM also makes use of a series of other features? Can you tell a 
little about how each of these helped you study for the course? The images 
and the video animation? 
They were both brilliant because you could see it and see i t  falling into 
place.. .I liked seeing how the brain built up and how i t  all fitted together 
How did relate to the images and diagrams you would get in the course 
texts or the video? 
From the text courses sometimes it was iffiiuclt to use your imagination to 
see hwta it would look like from the other side or even how the picture was 
built up., .some of the CD-ROM graphics built up step up by step so you 
could what was underneath each other as opposed to just one picture and 
work it out for yourself. 
How about the narration? 
That got on my nerves sometimes after a while ... but it was quite good to 
have it there because some of the pronunciation obviously became clearer 
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to hear somebody else say it rather than trying to read it out of the 
books ... but the audio cassettes and the video helped with that as well. 
So why did it get on your nerves (jokingly)? 
Sometimes it seemed to go on for too long.. .as if it were being read from a 
book ... its difficult to say ... if I was reading it I might have skipped a little 
bit I think that’s the thing but if you are listening to someone you have to 
sit and listen until they are finished and you can’t just skim the bit you 
want 
Is that the way you went through the traditional course material? 
Not at the beginning because I tend to read the books quite thoroughly to 
s t a i  with but for the revision purpose and most of the CD-ROM was 
revising what I had done in the books ... for revision you do tend to skim 
through and pick out the key words that you need and he was just going 
over and explaining over words.. . I  was thinking come lets just get to it. 
Wow about the text and the text hotspots? 
I liked the hotspots that was part of the fun of it  again ... it highlighted areas 
that obviously were important other wise they wouldn’t have been there ... I 
particularly liked the idea of different colours to say you had been there 
because at the start I kept on going to same ones all the time ... but that was 
me not remembering I had been there ... they were quite useful in 
highlighting areas I should pay more attention to 
Was it picking up information that you possibly skipped in the other texts? 
Yes certainly ... on one or two occasions there things that I though ‘ooh I 
didn’t realise that from the [course] texts or even from the video I 
somehow missed it 
The quick test îaacility, how did the questions help you in the study of the 
course? 
Confidence building as much as anything ... when I got them right I though 
crikey I have learnt something particularly with the vision I think you may 
have heard a lot of people say they struggled with the Vision section.. .well 
having seen that it helped me I felt I knew enough for the exam maybe not 
understood very well but I felt a bit more confident going into the exam 
and the questions there [in the quick-test] boosted the confidence ... I was 
getting them right and i t  makes you feel a ljttle bit better when you are 
getting things right 
If you did get question wrong did you find yourself going back to that 
information? 
Go back certainly to it in the CD-ROM whilst I was there initially and 
occasionally not all the time I would go back to it in the book.. .again what 
was more important to me was whether I felt I new enough about it to 
carry on and learn properly or was this something I was going to skip 
anyway ... towards the ned of the course you started to select hat you were 
going to use what you were going to study deeper to get the more marks in 
the exam., .usually yes I would go back to i t  but sometimes i t  would be just 
too much 
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What was the impact when you didn’t answer the questions correctly? 
I didn’t worry too much about it ... but it was useful to know where I 
needed to do a bit more work ...g oing back to the text and doing a little bit 
or finding out I hadn’t taken it in..not missed it but not realised its 
importance 
There were also the objectives for each section, how do you those on the 
CD-ROM? 
I’m not very good with objectives even with the books ... I tend to forget 
that they are there ... I didn’t use them as much as I should of done I just 
plunged into the section, didn’t appreciate what I should of learned perhaps 
just too keen to get on with i t  . . .  I’m nopt very good with objectives I 
should pay more attention to them. The only time I find them really useful 
is when I am preparing for a TMA and sometimes they give you clues to 
use objectives and it does help to form plans for that. 
Can you tell why the objectives did not play too large a role? 
Because I though I went through everything on the CD-ROM and I should 
have always pay more attention to what it is trying to tell me but I tend to 
go in at look at it all anyway. On other courses as well ... I tend to glance 
through them ... and I always mean to go back and read them and make 
sure that I have them in my mind but they tend to get forgotten ... it’s just 
the way it is whether it is the CD-ROM or books. 
Do you think in the end you still got the information you needed? 
I think so.. .because the questions at the end of the section whether the CD- 
ROM or the books helped reinforce what you had learnt and of course the 
coursework throughout the year if you don’t know i t  you go back to it 
The CD-ROM also makes use of various tools. How did you come to use 
the glossary first off? 
The glossary 1 did not tend to use.. .I looked through it but did not come to 
actually use it 
Did you use the Wordpad? 
No ... because of I am not very good with computers and not very sure how 
to use them 
Were you making your own notes? 
Yes I was ...p en and paper . . .  because then I could take it away also I work 
with my books beside me and I used to make a lot of nmotes in my books 
From the CD-ROM what kind of notes were you taking and where were 
you taking them from? 
Diagrams ... they were useful to reinforce what I learned on the diagrams 
and also the pathways ... it helped you understand those much more so I 
would take notes to understand what the pathways do ... mostly it was the 
pathways I took notes about 
Did you make any printouts at all? 
No 
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Would you have liked to have had that facility? 
Yes.. .saved me a lot of paperwork 
What kind of things would you have liked to have printed? 
I would have certainly printed out a lot the diagrams and used those a lot 
more with my books but a lot of that was on the video but you have to 
keep looking for it and that was the problem 
How about the camera tool and the photoalbum 
I had a look at it but didn’t really use it ... it didn’t really help with my 
work ... I didn’t spend a lot of time with it ... I saw what it did and then 
moved on. 
Looking back which section did you find most useful? 
Most useful was probably the vision ... really seemed to make thing much 
clearer than they were in the book or may be it was just the book that really 
helped me the CD-ROM put it all into place but certainly the vision section 
and the position of the parts of the brain that helped an awful lot ... the 
structure of the brain I think i t  was called 
With those two section what kind of information what information were 
they most useful in providing? 
The position of strucctures.. .different areas of the brain.. .the sight going 
right to the back of the brain why I didn’t understand that from the 
books ... but then it made more sense ... I completely got it wrong in the 
book where the parts of the brain were but i t  [CD-ROM] sorted me out. 
What information do you find most useful in those sections, was it the 
pictorial or the text? 
The images definitely ... but the text was very useful you certainly couldn’t 
have one without the other 
Did you experience any problems using the CD-ROM 
No.,  .initially though installation caused some problems and my brother-in- 
law had to get a friend in who knows more than he does and then they 
were able to load it 
At summer school they should have the CD-ROM, did you get use i t  there? 
No, the time was taken up with other activities and I had access to it 
anyway 
Did you speak to other students CD-ROM either at summer school or 
tutorial? 
Yes I know one friend who has a computer at home and she had trouble 
installing i t  at home, she spoke to someone at the University and even then 
she didn’t get it loaded. Others had got it and it seems they didn’t use it or 
they forgot about it or believed they got enough from the texts ... I don’t 
remember anyone being enthusiast it about it as much as I was ... or 
perhaps I was talking to the wrong people 
So you did speak to other students about the CD-ROM? 
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Well when I managed to get it working we had a tutorial shortly after and I 
asked what people thought of it but I found that I was the only one 
using ... but that was fairly on in the year I didn’t mention it again 
When you were speaking to people about it what kind of things were they 
saying? 
I don’t think they could understand my entushiam ... but for me it was the 
first time I had used a computer and I was quite keen to have a go ... they 
didn’t seem that interested 
If you could, what changes would you make to the CD-ROM? 
More of it.. .I was just getting into and the bits I wanted more detail on just 
wasn’t there I had to go back to the books, I certainly would like more 
things on the CD-ROM 
What kind of things? 
More pictures ...p erhaps more text the text annoyed me because maybe 
there was too much of it at one point if I was going to i t  fresh without 
using the text books as much as I did that text would have been more 
useful 
Would you like more of the material from the video placed on the CD- 
ROM? 
I’d like to see the more of the video on the CD-ROM more because you 
can interact with more on the CD-ROM whereas you can’t with the video 
where you can just watch it; rewind; and watch it again.. .the reason I liked 
the CD-ROM was that you could stop i t  and play with it much more ...j oin 
in.. .the questions are there it tells you got it wrong straight away 
Final question, what was the thing you got the most out of from using the 
CD-ROM ? 
Because i t  was fresh. ..from the books you can tend to bogged down a little 
bit so you got another point of view coming out ... something fresh ... when 
y00 sit infronnt of it you have moving pictures I know you have that on the 
video but there it just runs and you can walk away and think what have I 
missed but with the CD-ROM because it is sort of up to you to turn the 
page you are joining in  with it keeps you awake and keeps you ale rt... it is 
like you are turning the pages . . .y ou have the moving pictures and the 
narralion.. . i t  is easier than reading a full text book 
Would you use this sort of multimedia in other courses you studied? 
Yes I would ... it used to frighten me the idea of having to use a computer 
with my work ... I’ve not actually avoided courses with a computer but 
have though twice about but I now I’m prepared about thinking about 
going out to get a computer.. .not just for the courses but for everything 
Would you like to see this kind of tool in more OU courses? 
Yes I would ... but there is always the worrying aspect that you are going to 
put off pther students joining the courses then it can become pretty 
expensive that’s got to be a worry ... would it put other students off if they 
haven’t got a computer? 
215 
Appendix D: Study I1 - Sample Transcript 
I Thank you 
216 
Appendix E: Study I11 ~ SPOTLITE Questionnaire 
APPENDIX E: Study 111 - SPOTLITE Questionnaire 
SD206: The ‘Human Brain’ CD-ROM Questionnaire 
I Part A. Motivation for using the Human Brain CD-ROM I 
Each of the items below refers to motivational aspects about using the CD-ROM. For each item circle the 
response which you believe best reflects your experience or belief. There are no right or wrong answers, 
just answer as accurately as possible and please anrwer all items. Use the scale of 1-4 to respond to each 
item. (Please circle one oidy in each r0w.J 
1 =not at all true of me 2 = not very true of me 3 =fairly true of me 4 =very true of me 
I .  I used the CD-ROM because I was curious about how the 1 2  3 4 1141 
information would he presented 
2. I think computers make information more accessible than books 1 2 3 4 1/51 
3. I expected the CD-ROM to make it  easier to understand the 1 2  3 4 
4. I expected the CD-ROM to give me an idea of what were the 1 2 3 4 
information in the books 
important concepts I had to learn about from the other course 
materials 
5 .  I used the CD-ROM because it  allowed me to examine biological I 2 3 4 
structures and processes in a way that I could not with the 
audiocassettes, video and the model of the brain 
6.  I expected the CD-ROM to provide additional information to the 1 2  3 4 
7. 1 believe one reason why computers can he considered useful is that I 2 3 4 (20) 
8. I generally like to make use of all course material 1 2 3 4 
9. I expected the information on the CD-ROM to make it easier to 1 2 3 4 
books 
they can present information differently from books 
understand the information from the audio cassettes. \‘ideo and model 
of the brain 
10. I decided to start usine the CD-ROM because it was available 1 2  3 4 
I l .  I think computers offer advantages when it  comes to learning and 1 2 3 4 
12. I expected the CD-ROM to provide additional information to the 1 2 3 4 1251 
13. I used the CD-ROM because it made topics easier to understand I 2 3 4 
14. I decided to start using the CD-ROM because I thought it would 1 2  3 4 
IT. 1 used the CD-ROM because it  allowed me to examine biological 1 2 3 4 
16. I think computers are beneficial in everyday life 1 2  3 4 
17. I used the CD-ROM because it was part of the course materials 1 2  3 4 130) 
studying 
audio cassetteslvideo. 
compared to the other course material 
make the topics I was studying clearer 
structures and processes in a way that I could not with the books 
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I Part B. Studying the information on the Human Brain CD-ROM I 
Each of the items below refers to the study of the information on the CD-ROM. Again, for each item 
circle the response that you believe best reflects your experience of using the CD-ROM. There are no 
right or wrong answers, just answer as accurately as possible and please answer ail items. Use the scale of 
1-4 to respond to each item. (Please circle one only in each IOW)  
1 =not at aii true of me 2 = not very true of me 3 =fairly true of me 4 = very true of me 
18. I found the information on the CD-ROM increased my understanding I 2 3 4 /.?I/ 
of the information in the books 
19. I looked at the objectives before going through each section of the 1 2 3 4 
CD-ROM 
20. I took hand written notes from the CD-ROM 1 2 3 4 
21. I copied diagrams from the CD-ROM into my own notes 1 2 3 4 
22. 1 went through a topic on the CD-ROM before looking at it in the 1 2 3 4 (35, 
23. I used the Quicktest facility to test how much information I had taken 1 2 3 4 
24. The CD-ROM increased my understanding of the information from 1 2 3 4 
25. I found the Quicktest facility on the CD-ROM useful I 2 3 4 
other course material 
in from the CD-ROM 
the audiocassettes, video and the model of the brain 
26. 1 made notes using the Notebook word processing facility on the CD- I 2 3 4 
ROM 
27. 1 referred back to the objectives as I worked through each section of I 2 3 4 1401 
the CD-ROM 
28. I used the CD-ROM alongside the books to help me tn understand 1 2 3 4 
the topics I was studying 
from the other course material 
29. I used the CD-ROM to make additional notes io  the ones I made 1 2  3 1 
30. I used thc CD ROM to g i \ e  me an idea of what were the importmi I 2 3 4 
31. 1 looked at the questions in the Quickrest facility after 1 completed I 2 3 4 
concepts in the other course material 
each topic on the CD-ROM 
32. I looked at the objectives after completing each section on the CD- 1 2 3 4 fdiJ 
ROM 
33. 1 printed otfdiagrams and images from the CD-ROM 1 2 3 4 
34. I used the CD-ROM to look up specific items of information I 2 3 4 
35. I found the objectives on the CD-ROM useful 1 2  3 4 
36. I would look at relevant sections of the CD-ROM after I had studied 1 2 3 4 
37. I used the questions in the Quicktest facility for revising I 2 3 4 (50) 
38. 1 was concerned that I understood the information on the CD-ROM 1 2 3 4 
39. 1 went through all the Quicktest questions for the sections of the CD- 1 2 3 4 (52)  
the course material 
ROM I studied 
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42. I found the Map feature useful in helping me navigate around the 1 2  3 4 
CD-ROM 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53 .  
54. 
55.  
56. 
57. 
58.  
59. 
60. 
61. 
62. 
I found the tools on the CD-ROM (i.e. Camera, Album, Ruler) 
difficult to use 
I liked the narration on the CD-ROM 
I often found myself getting to a screen on the CD-ROM and then 
wondering how I got there 
I often found that i became lost in the layers of information on the 
CD-ROM 
1 preferred the graphics on the CD-ROM to the text or narration 
1 thought it important to use the tools (i.e. Camera, Album, Ruler) on 
the CD-ROM 
I went through the tutorial before going through the other sections of 
the CD-ROM 
Before going through the various sections I looked through the CD- 
ROM to see what would be useful 
I had difficulty making the tools o n  the CD-ROM (i.e. Camera, 
Album, Ruler) work properly 
I did not place a limit on the time J spent using the CD-ROM 
I found it easy navigating around the CD-ROM 
I had a gil w i t h  each of the fools on the CD-ROM, before deciding 
whether or not to use them 
I used the reference facility on the CD-ROM 
1 liked the graphics on the CD-ROM 
I thought there was too much text o n  the CD-ROM 
I found it  easy to look for and find the information I wanted on the 
CD-ROM 
Before studying a particular section on the CD-ROM I had a quick 
look through it to see what it covered 
I went through all the layers of information for each of the sections I 
studied on the CD-ROM 
I could usually find my way back through the information on the CD- 
ROM to places of interest or importance 
I did not use the tools on the CD-ROM (i.e. Camera, Album, Ruler) 
because I thought it  would take too long to learn how to use them 
1 2  3 4 (51 
1 2  3 4 
I 2  3 4 
I 2  3 4 
1 2  3 4 
I 2  3 4 1101 
1 2  3 4 
1 2  3 4 
1 2  3 4 
I 2  3 4 
1 2  3 4 i l5J  
1 2  3 4 
I ?  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 120) 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 (24) 
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63. I found the tools on the CD-ROM (i.e. Camera, Album, Glossary, 
Ruler) useful 
I liked the text and the text hotspots on the CD-ROM 
I turned the volume down before the narration ended 
I used the Trail facility to see what material I had covered in the 
section I was studying 
I would have liked to have spent more time looking at the CD-ROM 
I used the Map facility to 'jump' to a particular point on the CD- 
ROM that I wanted to go to 
I had a look at what the various tools (i.e. Camera, Album, Ruler) on 
the CD-ROM did but decided not to use them 
In the sections of the CD-ROM that i t  occurred, I found it useful 
having the information organised into 3 layers 
I used the glossary facility on the CD-ROM 
I used the Trail facility to return to parts of the sections I previously 
covered 
64 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
1 2  3 4 (251 
1 2  3 4 
1 2 3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 (30) 
1 2  3 4 
1 2 3 4 
1 2  3 4 
1 2  3 4 (341 
I Part D. General information I 
73. Had you used a computer pnor to using the CD-ROM'! 
Yes 1 
No 2 
74. In what location(s) do you use a computer? (please circle one only) 
a) Athome I 
h) At my place of work 2 
c) Both home and work 3 
dj  At some other location (please specifi below) 4 
75. How often do you use a cornputer? (pleusc circle une unl.v) 
aì Daily basis 
h) Less than daily 
c) 
di Nnt often at all 
Vanes (between daily and occasional use) 
76. For what purposes do you generally use a computer? (please circle all rhat apply) 
a) To tun generai purpose soiiware (e.g. word processing. 
spread sheets) and pnnting 1 
h)  To tun specific commercial software 1 
c i  Cnmrn~~nicatinns (i.e. e-mail) 1 
d) IntemeWWorld Wide Web I 
e) Games 1 
77. Approximately, how much lime have you spent using the CD-ROM,! 
(Please erifer two digits ie O l =  I Iiour or I O  = I O  hours) 
hours 
78. Is this the first time you have used a multi-media CD-ROM on an academic course? 
Yes I 
No 2 
79. In what location(s) did you use the CD-ROM? (please circle one only) 
a) Athome I 
b) At my place of work 2 
c) Al home and at work 3 
d) At some other location (please specify below) 4 
(33, 
1.761 
1381 
(4.51 
(461 
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80. what sections on the CD-ROM have you studied? @lease circle all rhar upply) 
a) Overview I 
b) Hands on Brain (roiaruble model of the brain which ullous 1 
vorious subrirucriires ro be highlighted) 
c) Cerebral Cortex 1 
d) Spinal Cord 1 
e) Vision I 
fl HeaIing 1 
gj  Speech 1 
81. Were you studying SD2ûó as pan of the requirements for recognition of your degree by the British Psychological 
Society ? 
Yes 1 
No 2 
(54)  
mis research is part of an ongoing project. would you be willing to be interviewed (either by phone or in person) in 
conjunction with this research. If so. it would be much appreciated if you would supply your contact details below. It 
should be stressed that these details will he kept strictly confdential, acting solely as an avenue of contact. 
Name: 
Address: 
If you are willing to be interviewed could you please indicate a time below that would be convenient for 
you to be contacted by phone i n  the next few weeks to arrange an interview time. 
10 a.m. to 12 p.m. 
2 p.m. to 4 p.m. 
6 p.m. to 8 p.m. 
LI 
LI 
L I  
Telephone: .... . . .. . . . . . . . . . . . . . . . . . . . . . . 
COMMENTS SECTION 
Please use the space below if there are any aspect5 of using the “Ilunian Brain” CD-ROM that you feel hare 
not been covered in this survey, or if you have any additional comments to make regarding the CD-ROM. 
28 1 
Appendix F: Study 111 -Findings of Item Analysis 
APPENDIX F: Study 111 - Findings of Item Analysis 
Table F.l: Item analysis of Motivation items 
Proportion Item Item 
of Keyed Correlation Correlation 
Response C, (ùichotomus) (full scale) 
Q1 81.4 . I 8  .25 
4 2  
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 
Q10 
QI1 
412 
~ 1 3  
~ 1 4  
QI5 
416 
55.7 
82.9 
77.1 
79.3 
61.4 
96.4 
87.1 
88.6 
85.6 
84.3 
72.1 
68.6 
94.3 
82.9 
91.4 
.49 
.45 
.40 
.49 
.48 
.53 
.32 
.41 
.37 
.46 
.54 
.59 
.49 
.60 
.32 
.52 
.58 
.45 
.55 
.48 
.62 
.30 
.58 
.46 
.70 
.55 
.70 
.68 
.61 
.43 
Q17 80 .35 .40 
Table F.2: Item analysis of Cognitive items 
Proportion Item item 
of Keyed Correlation Correlation 
Response (dichotomus) (full scale) 
QlS 76.4 .56 .53 
Q19 
420 
Q2 I 
422 
Q23 
Q25 
426 
Q27 
Q28 
~ 2 4  
~ 2 9  
430 
~ 3 2  
4 3  1 
433 
Q34 
Q35 
Q36 
437 
038 
33.6 
17.1 
10.1 
26.4 
70.7 
73.7 
71.4 
8.6 
25.7 
60 
20 
67.1 
54.3 
32.1 
15.7 
62.1 
51.4 
54.3 
64.3 
64.3 
.37 
.36 
.41 
.28 
.58 
.60 
.62 
.45 
.49 
.52 
.46 
.47 
.55 
.5 8 
.4 1 
.37 
.60 
.57 
.52 
.5 1 
.43 
.40 
.49 
.31 
.60 
.69 
.68 
.54 
.64 
.59 
.53 
.53 
.58 
.60 
.50 
.44 
.62 
.61 
.62 
.53 
Q39 52.1 .59 .66 
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Table F.3: Item analysis of T w l  Management items 
Proportion Item item 
of Keved Correlation Correlation 
Response (dichotomus) (full scale) 
~ 4 0  44.3 .I0 .04 
a 4 1  
~ 4 2  
443 
Q44 
Q45 
Q46 
447 
Q48 
449 
Q5 1 
Q52 
Q53 
454 
Q55 
Q56 
457 
Q58 
Q59 
Q60 
4 6  1 
Q62 
463 
46.1 
Q65 
466 
Q67 
Q68 
469 
450 
470  
4 7  I 
072 
64.3 
75.7 
62.1 
81.4 
78.6 
77.9 
50.7 
23.6 
49.3 
50 
67.1 
22 
82 
50 
47.9 
90 
17.1 
72.1 
56.4 
33.6 
83.6 
72.9 
31.4 
83.6 
15.7 
29.3 
82.9 
52.9 
70.7 
75.7 
59.3 
.19 
.45 
.38 
.24 
.38 
.so 
.I7 
.40 
.32 
.45 
.38 
-.O4 
.45 
-.I3 
.46 
.35 
.o2 
.6 1 
.43 
-.lo 
.42 
.31 
.53 
.41 
-.O5 
.48 
.I7 
5 9  
.23 
.36 
.49 
.24 
.54 
.37 
.29 
.39 
.5 1 
.05 
.33 
.30 
.53 
.34 
-.13 
.40 
-.27 
.52 
.46 
-.IO 
.63 
.40 
-.21 
.56 
.31 
.SO 
.47 
-.06 
.49 
.2 I 
.61 
.19 
.37 
.48 
. 38.6 S O  .5Y 
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APPENDIX G: Study I11 - Scree Plots 
Components 
Figure G.1: Scree Plot of potential factors from the remaining Motivational Items 
i 
componenir 
Figure G.2: Scree Plot of potential factors from the remaining Cognitive Items 
C0"ipani"tS 
Figure G.3: Scree Plot potential factors from the remaining Tool Management 
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APPENDIX H: Factor Loadings 
In the tables all the factor loadings are given for all the items and all the factors, in bold 
are the significant factor loadings 
Table H.l: Rotation of factors from Motivation Items 
I I l  111 IV 
Item Format Resource IT Potential Expectancy 
0.77 0.17 -0.17 -0.24 
-0.28 
Ql5 
0.71 0.01 -0.01 
~ 1 4  0.70 0.45 -0.35 -0.17 
Q5 
0.65 -0.15 -0.19 -0.03 
-0.27 
44 
0.64 0.21 -0.58 
-0.42 
Q13 
0.61 0.30 -0.12 
-0.15 
Q9 
0.60 0.18 -0.43 
-0.04 
Q3 
0.01 0.78 -0.18 
0.11 0.65 0.22 -0.32 
0.03 
QB 
0.20 0.57 -0.36 
-0.37 
QIO 
0.44 0.29 -0.78 
-0.12 
Ql1 
0.41 -0.01 -0.73 
-0.23 
4 2  
Q16 0.00 0.31 -0.71 
0.22 0.00 -0.13 -0.85 
Q12 0.27 0.12 -0.27 -0.83 
Q6 
~ 1 7  
Q7 0.54 0.40 -0.21 -0.57 
(Four factors explain 592  of the total variance) 
Item 
Ql8 
424 
434 
428 
436 
~ 
430 
425 
423 
439 
Q3 I 
437 
4 2  1 
420 
433 
435 
419 
O32 
429 
427 
Table H.2: Rotation of factors from Cognitive Items 
I Il I l l  IV 
- 
Knowledge Self-test Notetaking Objectives 
0.78 -0.37 0.01 -0.19 
0.73 -0.49 0.24 -0.34 
0.72 -0.12 0.16 -0.12 
0.67 -0.14 0.32 -0.46 
0.67 -0.23 0.29 -0.45 
0.63 -0.23 0.00 -0.50 
0.24 -0.90 0.07 -0.31 
0.35 -0.88 0.16 -0.19 
0.22 -0.87 0.12 -0.15 
0.21 -0.84 0.M) -0.23 
0.25 -0.81 O. 14 -0.24 
0.19 -0.14 0.84 -0.27 
0.00 -0.13 0.83 -0.27 
0.29 -0.11 0.80 -0.39 
0.39 -0.14 0.59 -0.29 
0.40 -0.24 0.31 -0.78 
0.35 -0.22 0.49 -0.75 
0.13 -0.05 0.32 -0.74 
0.20 -0.44 0.25 -0.64 
436 0.43 -0.39 -0.05 -0.57 
Note: Item excluded - Q22 and Q26 (four factors explain 63% of the variance) 
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item 
Q56 
464 
Q6 1 
444 
Q49 
463 
Q48 
Q54 
Q62 
Q45 
Q46 
443 
Q5 1 
Q5 3 
Q59 
Q5 8 
Q68 
066 
470 
442 
~4 1 
~ 5 0  
~7 1 
Table H . 3  Rotation of factors from Tool Management Items 
Feature Window 
satisfaction Tool Use Failure Shopping 
I I l  I11 IV 
0.69 -0.12 0.02 0.15 
0.64 
0.64 
0.61 
0.56 
0.55 
0.39 
0.37 
0.16 
0.03 
-0.17 
0.09 
0.38 
0.44 
0.05 
-0.04 
0.44 
-0.04 
0.18 
0.60 
0.32 
0.34 
0.30 
0.09 
0.00 
-0.20 
0.21 
-0.06 
0.32 
-0.10 
-0.76 
-0.71 
0.71 
-0.55 
0.07 
0.07 
-0.19 
-0.14 
0.22 
-0.10 
-0.18 
0.15 
-0.39 
-0.48 
-0.40 
0.22 
0.36 
0.11 
0.39 
0.12 
0.16 
0.00 
0.14 
0.04 
0.06 
0.32 
0.80 
0.75 
0.67 
0.61 
0.48 
0.08 
0.19 
0.34 
0.05 
0.24 
-0.15 
0.23 
0.14 
0.33 
0.49 
-0.03 
0.18 
0.22 
0.32 
0.12 
-0.33 
0.06 
0.02 
0.23 
0.11 
0.17 
0.38 
0.74 
0.68 
0.60 
0.57 
0.57 
0.56 
Q72 0.43 -0.47 0.07 0.52 
Q55 0.40 -0.44 -0.10 0.51 
Note: Items excluded because of Item Analysis - 440, Q47, 452, Q57, Q60, Q65, 467. 469: items failing to 
Ioad on to factors - Q44, Q49 and 453. (Four factors explaiii 49% of the vanmce) 
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APPENDIX I: Study IV - Sample Transcript 
Interview carried out face to face 
INTERVIEWER: How did you find the course? 
S19: Difficult, more difficult than the other. I think that's more to the fact that 
there was a lot of psychology involved as well as biology and I think, because I 
discussed this at summer school with a lot of other students, that there was quite a 
divide between the psychology and biology people. I found the biologists wanted 
it more: this is it, this is how we can prove it; whereas the psychologists were a bit 
more 'well we're not quite sure' it's a bit more wishy washy, there was no set 'this 
is what happens and this is not what happens, a bit fuzzy. The psychology side of 
it wasn't black and white. The hardest bit about it there was no clear end to what 
you were doing, especially the essays, it was 'this is my opinion but it's probably 
not true' whereas most of the essays I have written before were based on facts so 
they were a little bit more difficult in that way. 
INTERVIEWER: You talked about it being difficult to the other two you had 
studied. Are those OU courses? 
S19: Yeah because last year I did Biology: Form and Function and the year before 
that I did the Science foundation course. 
INTERVIEWER: Are you going for a named degree? 
S19: Yeah, I've knocked it on the head for this year because Ive just started a new 
job so I wanted to make sure I settled into that but I'll pick it up the year after and 
I'm hopefully going to get the Biological sciences with a bent towards biology 
rather than chemistry or physics. 
INTERVIEWER: So, can you tell me why you decided to study this particular 
course, SD206? 
S19: Because I wanted to get as many biology points or courses as possible and 
this one was a Level 2 and there was only two Level 2 courses that were offered: 
Form and Function, and Brain and Behaviour. So that's why I done this one. Plus, 
I mean I have got an interest in it but I thought it would be a lot more physiology 
of the nervous system and the brain. Whereas, a lot if was why things happen and 
why we do it rather than how it's done but it was enjoyable, difficult but enjoyable. 
INTERVIEWER: Turning to working with computers, how would you describe 
your general level of computing expertise? 
S19: Not bad, not brilliant, a lot the programs and bits and pieces I'm not very 
good at but I can get by on most things like the Internet and things like that I'm 
still relatively a beginner because I don't use it that often but the actual packages, 
software like Works and Word and Excel I'm not to bad on. 
INTERVIEWER: You talk about using the Internet and other things, what kinds of 
things were you doing on the computer generally? 
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S19: Well I only used when I was doing my course and I used it mainly for writing 
essays and for the results of experiments, I used the spreadsheet and those are the 
two main things I have used with it but because this my partner's work computer 
we have to be carefully about we use it. 
INTERVIEWER: You talked about what you used it for but how long have you 
actually been using computers? 
S19: Since about 1992, because I was in the army before this new job and one of 
the blokes I worked for in 1992 he was very into computers. He'd done an OU 
degree in computer science so I learnt a lot from him and he had his computer's 
plus the army stock so we had to use them from there. 
INTERVIEWER: Did you find yourself doing the same kinds of things you talked, 
wordprocessing, databases.. .? 
S19: Yeah, it was lot more database stuff because, I worked for the medical centre, 
we tried to get all the patients names on the computer and basically it was messing 
about to see what happened and learning from there. I have done a little bit of the 
old programming, C++ I think it was, I had a bit of a go at that because another 
friend of mine was writing his own game on computer so I used to have a fiddle 
around with him but i t  was a bit too beyond me so I moved away from that rather 
rapidly. 
INTERVIEWER: Turning to the CD-ROM. The CD-ROM was sent to you about 
6 weeks into the course but you should have been told that there was this CD- 
ROM and it was an optional piece of course material. So you knew about i t  at the 
beginning, so back then what were your initial thoughts about the CD-ROM, the 
fact that it was there? 
S19: It was good, because I found with a lot of the courses it's mainly sitting down 
reading a text and making your own notes and there is nothing else, you have 
tutorials once a month or something. but apart from that you are on your own and 
it's just reading mainly. Having a CD-ROM along with the course, means it's a bit 
more interactive and you can picture with this [referring to the CD-ROM] better in 
your own mind where things are and that sort of things so yeah it's a good idea that 
they actually got it. 
INTERVIEWER: What kinds of things were you expecting to be on there or just 
generally of the CD-ROM? 
S19: Well. T was hoping, well obviously it had the brain and the nervous system 
and how things worked in the nervous system and where things were in the brain 
because I knew we'd be getting a model of the brain but you would have to look at 
that and the text, whereas on the CD-ROM it  would be the whole thing together. 
INTERVIEWER: Were you influenced at all by the fact that it meant using a 
computer? 
S19: Yeah, partly because I do like fiddling with computers so having something 
on the course to use was interesting. 
INTERVIEWER: Did you find you used all the course materials when you studies 
the course? 
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S19: I didn't use the brain [the plastic model]. I tended to use this [the CD-ROM] 
more than the model but yeah everything else I used.. .in fact no I didn't use the 
video's because I kept forgetting to video them but I used some of the audio tapes, 
I used the CD-ROM and I used all the texts. 
INTERVIEWER: With the videotapes. Did you use the ones that were sent to 
S19: Yeah, 1 used them ones but the ones that were on the TV I didn't use because 
I kept forgetting to record them. 
INTERVIEWER: What was the reason behind not using the plastic model but 
using the CD-ROM? 
S19: It was more because with the CD-ROM you can move over an area and i t  
will tell you what it is rather than having it your hand but not having i t  labelled. I 
mean it [the plastic mode] to look at and get an idea of what the brain looked like 
but looking at it you had to look at the text or a diagram to see what bit ... where as 
with this [the CD-ROM] it was a bit more concise ... it showed you more exact 
where things were on there [the CD-ROM] than using the actual model of the 
brain because you had to look at the diagram in the book and then go from there to 
where it was, I preferred using this [the CD-ROM] plus the fact it was on the 
computer and was easier. 
INTERVIEWER: Looking back, how much time do you think you spent with the 
CD-ROM? 
S19: I spent a lot of time during Book 2, where i t  went through the brain and the 
structures. I used i t  a helluva lot of then. I used it virtually every time I studied 
then, the brain part [of the course] I used i t  [the CD-ROM] all the time so I knew 
exactly where things were. 
INTERVIEWER: Can you give me an estimate in  hours? 
S19: I studied for about 1 hour, 2 hours everyday. So about 20 - 30 hours, 
something like that. It's hard to say, about 20-30 hours. 
INTERVIEWER: Sounds like though that you have the CD-ROM on, but you're 
not using i t  all the time. 
S19: Not all the time because you are writing notes and the rest of it, but when i t  
came to looking for parts of the brain and working out what they're for I was that 
[the CD-ROM] as well. 
INTERVIEWER: Was that spread a series of weeks.. .? 
S19: Yeah weeks I can honestly remember how long it took to do the thing, quite a 
while because it is quite thick book [Book 21 and i t  was heavy going. 
INTERVIEWER: Looking at the CD-ROM. We've juts installed i t  and it asking us 
do we want to load the records of our previous sessions. What would you normally 
click? 
S19: When I was using it I would click no. 
INTERVIEWER: Did you save the sessions? 
you? 
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S19: I did a couple of times but obviously because it's not our computer we 
couldn't save too much on i t  because if the company asks for it back of all a 
sudden and they found.. .I didn't want to take that chance. 
INTERVIEWER: Would you have liked to have saved the records? 
S19: I think I saved it more because I wanted to use everything. If the CD-ROM 
had been, not a lot more in-depth, but there's a lot more content on it and you're 
working it through then yeah I would want to save as I was went through.. .but as I 
say it's a work computer and I didn't want to take the chance. 
INTERVIEWER: Can you click on the CONTENTS button for me 
S 19: [PERFORMS ACTION] 
INTERVIEWER: Could you click on the How to use the system for me please 
S 19: [PERFORMS ACTION] 
INTERVIEWER: Did you use this section at all? 
S19: No, typical bloke,jump straight in, push the buttons and see what happens 
INTERVIEWER: Did you open it at all just to see what was on there? 
S19: I did when I first turned i t  on and juts flicked through because I didn't want to 
muck it up or anything so yeah I did have a quick read through but didn't actually 
take in what was going on I just jumped straight in really. 
INTERVIEWER: You didn't go through that system and it tells you how to use the 
CD-ROM and what's on there, did you feel working through the CD-ROM that 
you should have done that section? 
S19: Some parts, when I was going through some of the bits and pieces I wasn't 
sure what I was supposed to do and I just muddled my way through and sometimes 
then I though 'if I actually looked at that section it might have been quicker' but for 
quickness really rather than wanting to know how. 
INTERVIEWER: If we could go back to the Contents page could you tell me what 
sections you came to use of had a look at? 
S19: [PERFORMS ACTION] Everything, I looked at everything. The ones 1 
looked at more than the others were: Hands on the brain and the Cerebral Cortex 
one. 
INTERVIEWER: The Hands on the brain is quite different from the other 
sections in that it isn't information for you look round it's more that you can move 
things around. So what was it about that sections you used it often? 
S19: You could fiddle about with it and look at it as whole and the whole way 
round rather than just having a picture, a 2D picture and just looking at it and 
reading the text. With this you could actually fiddle with rather than just reading 
again, to get away from the reading thing. 
INTERVIEWER: What section did you find the most useful? 
S19: The Hands on the Brain, in fact both of them were really: the Hands on the 
brain and the Cerebral Cortex again because I dint know that much about the brain 
because Form and Function, it covered it but it didn't really go too in-depth into it. 
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Whereas, the Spinal Cord, the Vision and all that [refemng to the other sections 
on the CD-ROM], I knew a fair bit about. 
INTERVIEWER: What did you think about those other sections? 
S19: They were alright, helpful but didn't use them as much as the other ones. 
INTERVIEWER: Can you open up the Cerebral Cortex for me please. 
S19: [PERFORMS ACTION] 
iNTERVIEWER: Could you just flick through some or all of the screens of that 
section and tell me the kinds of things you found useful. 
S19: This one [SCREEN 11 this came up [TEXT BOX] and plus the fact it was the 
different cokours [refemng to image of Cerebral Cortex] if I remember correctly 
the text [course texts] had the areas but no colour involved. So that's why it was 
bit more 'it starts here and finishes here' type thing [referring to structural 
boundaries indicated by colours on the image]. 
INTERVIEWER: You mentioned the thing that came up, the text box. 
S19: Yeah, you just click and it came up and it gives you a brief outline of what 
happens in that area or what it does. [SCREEN 3 FUNCTIONAL DIVISION, 
GOES DOWN FURTHER LEVEL TO SENSORY HOMUNCULUS AND 
COMPARATIVE ANATOMY OF VARIOUS SPECIES] They did mention this 
is the text, just looking at the different sizes and this again because it's in colour its 
gives you a better indication of what the differences are rather than just giving you 
an area. 
INTERVIEWER: You said before that you spent about 20-30 hours with the CD- 
ROM. How much of that time was spent looking at the Cerebral Cortex and the 
Hands on the Brain? 
S19: Most of it. 
INTERVIEWER: So the other sections were they still spread over u series sessions 
or day going through Vision and then another.. . ?  
S19: Yeah it was like using it one bit at time. I think with the Vision and the 
Sound and that side of it [referring to the other sections on the CD-ROM], it was 
more doing the text thing [looking at the course materials] and then going to this 
just to get a bit more of an overview of what it was all about. I just found it easier 
to read this than read the books. 
INTERVIEWER: You said before that when you using the CD-ROM you were 
using the book at the same time. So, how as it happening. Was it case of reading 
something in the text and then coming to the CD-ROM or the other way around? 
Si9: It was more reading the book, reading the text then using the CD-ROM. Very 
rarely the other way round. I think when I was reading the text [course material] I 
looked at the diagrams and if I wasn't 100% sure I came on to this [the CD-ROM] 
and I used this as well and I think I got a better ... it's hard to explain ... it was just a 
dam sight easier looking at this [the CD-ROM] than it was reading the text but 
then again it might just be the way I do it - visual more than just reading it. 
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INTERVIEWER: Juts to clarify, how did it come about this studying with the two 
together? 
S19: It came about through reading book and thinking 'this is not going in really 
well' and so then using that [the CD-ROM], as soon as I got it I used it [the CD- 
ROM] and I hadn't actually got to Book 2 by then because I was way behind 
before I even started so I then fiddled with this [the CD-ROM] and then started 
doing Book 2 and then went back to this [the CD-ROM]. 
INTERVIEWER: Was i t  a case of it [the CD-ROM] came through the door and 
you had a look at it that night? 
S19: Yeah. 
INTERVIEWER: What were you looking for? 
S19: I think it was curiosity what's it going to be, what's going to be on it, is going 
to be sort of like another format of text or something a bit more interesting. So just 
chucked it on and had a look. 
INTERVIEWER: Did you use the CD-ROM for revision at all? 
S19: No, I didn't because to be perfectly honest I didn't do that much revision 
because lots of things were going on at the time.. .I mean I read books but I didn't 
have my computer with me when I was at work a lot it was easier to read the 
books then. At work they got computer but only one or two that had CD-ROM on 
them and they happened to be in my managers office so he wouldn't let me go in 
and push him out of the way and say 'here let me use your computer'. 
INTERVIEWER: Comparing the CD-ROM to the information in the other course 
material - what would you say about that? 
S19: It's very good [the CD-ROM], it's really really helpful, immensely helpful in 
that it's pictures and colours and it's a lot easier than just sitting there so it's good. I 
prefer it over the text in the book. 
INTERVIEWER: Did you have any trouble moving around the CD-ROM, 
navigating? 
S19: No, not that I can remember. 
INTERVIEWER: Did you ever want to find something specific and get there 
straight away? 
S19: I don't think ... I didn't go through it looking for something specific it was 
more like going to a general area where it would be and then flick through until I 
found it. 
INTERVIEWER: Did you go through all the screens on the sections? 
S19: Yes, I went through the whole lot. 
INTERVIEWER: Did you try and go through all the things that you click on? 
,519: Yeah, not so much on the Spinal Cord, Vision. Sound and all that but 
definitely on the Cortex one. 
INTERVIEWER: The buttons on the side, did you make use of all of those? 
S19: I did the Objectives and the Quicktest 
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INTERVIEWER: Okay, I'm going to ask you about those two later on. The Index. 
S19: I didn't use that much. 
INTERVIEWER: Could you click on the Index button for me? 
S19: [PERFORMS ACTION]. 
INTERVIEWER: Could you click on Map for me. What do you think that actually 
does. 
S19: [PERFORMS ACTION, MAP ON SCREEN]. I presume that this goes to the 
different pages ... it's just another way of getting through.. .getting to the different 
areas and each section is broken down into even more. 
INTERVIEWER: What's it broken down based on? 
S19: Screens? I take it these plus and minus [EXPANSION ICONS] on a normal 
computer the tree.. . 
INTERVIEWER: The Explorer Window. Now that you have seen it, what do you 
think about it? 
S19: Yeah, now that I have seen it very good. I think I would have used it more if I 
had kind of bothered to look at them a bit more. 
WTERVIEWER: Was that something you could have done with whilst you were 
using the CD-ROM? 
S19: Yeah, I think so. 
INTERVIEWER: No what I would like to talk to you about are the features of the 
CD-ROM. What I mean by a feature is an element common to all sections of the 
CD-ROM. We're looking at the Cerebral Cortex there and you are looking at the 
3Td screen of five and what you have got there is an image of the brain, So images 
appeared on all the sections of the CD-ROM. So what did you think about the 
images on the CD-ROM'? 
S19: Very good the graphics side of it. IT was actually quite surprising how good 
they actually were. You can sunietimes get these programs and the graphics aren't 
there at all so yeah it was very impressive. 
INTERVIEWER: How did they help in understanding the information? 
S19: A lot again because of the colour and the detail that has gone into the 
graphics has made it a lot easier than just looking at a black and white line 
drawing. Because it has different colours and because you can see the depth of it 
and all the rest of i t  that's what I liked about it. 
INTERVIEWER: How do you think the images compared to the images on the 
videotapes and the course texts? 
S19: I still say they were better on the CD-ROM because on the video because you 
are watching it on the TV you don't sit right next to it you sit further back and it's 
not as clear as it is on here [the CD-ROM], it's very clear. 
INTERVIEWER: The other thing you can see there on the screen is text. You 
have text round the diagram and the text button. If you could click on that button. 
What did you think about the text on the CD-ROM? 
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S19: [PERFORMS ACTION]. It was good because in my experience of reading 
the book that little bit would be like four or five pages, it's [the text box] more 
concise, more of a summary which is easier to take in than half a dozen pages of 
it. 
INTERVIEWER: You had in some text boxes, like the one there, some words in 
blue. What is the significance of those? 
S19: They're particular areas that have more text associated with it. Just click on it 
and it comes up. 
INTERVIEWER: What did you think about that facility 
S19: That was alright as well, that was good. I think you can get the same 
information, I could be wrong, from another screen [TRIES] 
INTERVIEWER: What about the fact that you could click on the Text on the 
diagram as well? 
S19: Yeah, again if you click on to it the screen became that particular area more 
in-depth [refemng to layering hotspots]. 
INTERVIEWER: If you click on the Help button and click on SHOW 
HOTSPOTS. What has it actually done? 
S19: [PERFORMS ACTION] Highlighted the main areas, I think. 
INTERVIEWER: What it does is show you the things on the diagram that you can 
actually click on. How did you actually know what to click on when you were 
using the CD-ROM? 
S19: The arrow changed [the cursor]. 
INTERVIEWER: So did you go around the screen with the mouse looking for 
things to click on? 
S19: Yes. 
INTERVIEWER: Did you click on everything that you could? 
S19: Yes, anything that changed. Curiosity. 
INTERVIEWER: The other thing as well, is that you have to bring the text up 
yourself. So what did you do. look at the diagram first and then click on that text 
button or.. .? 
S19: Click on all the pieces and look at the diagram and then look go to the text. 
INTERVIEWER: Narration. Did you listen to the narration at all? 
S19: Yes. 
INTERVIEWER: What did you think about the narration? 
S19: It was alright. It was quite clear as well and again it's hearing the infomation 
rather than just looking at it so it was an added benefit of learning it. 
INTERVIEWER: We've talked about the diagrams and the text helped you to 
understand the information on the CD-ROM. Did the narration help as well? 
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S19: Yeah, just looking at it and clicking on the text you sort of got where the bits 
were and what they done but actually listening to someone tell you what it done as 
well just made it a bit more easier to understand because you can read stuff and 
you can sometime get lost and a bit confused, whereas if you got someone to tell 
you what you have just read you understand it a lot easier. So having it actually 
spoken to you as well made it a lot easier to understand. 
INTERVIEWER: Did you listen to the narration all the way through? 
S19: No only bits of it. In hindsight I should have probably of listened to it more. 
INTERVIEWER: So what did you do, turn the sound the down? 
S19: Yes, most of the time the sound is turned down on this anyway [the 
computer]. It's probably the first time 1 used it [the CD-ROM] and a few times 
after that I turned the sound up and used the narration. Then after that, because 
you are just going through the screens and learning it, it's forgetting to turn it up 
and then just not use it. When I first jumped on i t  I had a go at everything but then 
when I actually started using i t  for a purpose ... if I didn't understand then I'd try 
and listen to the thing to see if it made a better understanding of it. 
INTERVIEWER: Did the narration help with the pronunciation at all? 
S19: Yeah, definitely because again in this course and the previous courses 
because you are doing it on your own you are reading words and you're saying 
them how you think they should be said and then when you go in and somebody 
says something you're thinking 'what the hell are they're talking about' then you 
suddenly realise that it's what you done that you've been saying it a completely 
different way. So that made it a lot easier, you felt more comfortable with the 
words then. 
INTERVIEWER: One of the things about the information on the CD-ROM was 
that it was organised into layers of increasing complexity. What did you think 
about that organisation? 
S19: ïha t  was good because i t  started form the basic level and then went into it. 
Also because it's all on the same screen it's not having to ... at the beginning you 
had the Overview, the Hands on the brain [referring to contents screen] . . .y ou 
didn't have the Overview and then all the bits associated with it .  You just went to 
that screen and then went through, went deeper into i t  that was better. 
INTERVIEWER: You talked about the QuickTest earlier. What did you think 
about the QuickTest? 
S19: Good, makes sure you understood i t .  
INTERVIEWER: When would you use it: would you go through the whole of 
section and then do the questions? 
S19: Yeah use it at the end to make sure I had hopefully understood most of it. 
WTERVIEWER: How did that work with the Cerebral Cortex because you did 
that over a series of sessions so did you leave the questions right until the end? 
S19: Right until the end. 
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NERVIEWER:  What do you think they were testing. What you picked up from 
the CD-ROM or what you picked up from the books or a combination of both? 
S19: If I can remember rightly, you needed both. A fair bit of it was for the CD but 
some of it [needed the book] 
INTERVEWER: Did you answer all the questions? 
S19: Yes. 
INTERVIEWER: Did you get any wrong? 
S19: Some of them I did. 
INTERVIEWER: What happened with those questions you got wrong? 
S19: Went back to find out what the answer was and then more or less came up 
with what it was and then just went back to the screen and read it again 
INTERVIEWER: The objectives did you use those? 
S 19: I clicked on them and looked at them and it was handy.. .I used them at the 
beginning so I knew what I was aiming for at the end and what were the more 
important bits to pick up on. 
INTERVIEWER: It sounds like you have two sorts of checklists going: one at 
beginning which is the objectives and one at the end which is the QuickTest. Do 
you think that would be a fair assessment? 
S19: Yeah, because as I say I like fiddling with the computers at least having the 
objectives I was going in a direction rather than just clicking all over the place and 
having a jolly good time. 
INTERVIEWER: I'd like to look at the Tool button with you now. Could you click 
on the TOOL button for me. Can you recall what tools you did use? 
S19: [PERFORMS ACTION]. I did use some of these. I can't remember what I 
used but I cai1 remember having u go at these. 
LNTERVIEWER: Well let's take a look at some of these. If we start with the 
Glossary. Can you open the Glossary for me. 
S19: [PERFORMS ACTION]. 
INTERVIEWER: Did you use this tool? 
S19: SHAKES HEAD, by the look of it you put in the name you are looking for 
and then it will look for it and bring it up on the screen as a summary. 
WTERVIEWER: What are the letters for at the top of that window? 
S19: Ah if  you click on A, B, C, or whatever does it bring up terms starting with 
that letter? 
WTERVIEWER: Try it, see what happens 
S19: [PERFORMS ACTION]. 
INTERVIEWER: You were right on both counts. Do you remember using this 
now? 
S19: No 
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INTERVIEWER: Did you use the text based glossary at all? 
S19: Yeah I did. 
INTERVIEWER: If you came across a term on the CD-ROM you didn't 
understand or you wanted to look up.. . 
S19: I looked it up in the book. 
INTERVIEWER: Did that ever actually happen whilst using the CD-ROM? 
S19: Yeah and 1 looked it up on the book. 
INTERVIEWER: So now you have seen this.. 
S19: I'm gutted because I saw it and I saw the glossary and I thought that's going 
to be to do with just the brain but now that I have just seen it, it's to do with 
everything. 
INTERVIEWER: Can you click on the Camera for me? 
,919: [PERFORMS ACTION AND CLICK HEARD] 
INTERVIEWER: Did you hear that? 
S19: I heard a click. 
INTERVIEWER: What do you think has happened? 
S19: It's taken a picture of this or something [referring to the screen behind]. 
LNTERVIEWER: If i t  has done where is the picture? 
S19: I don't know. 
INTERVIEWER: Okay, if you click on the Photo Album for me? 
S 19: [PERFORMS ACTION, EXAMINES CONTENT SHOWING PICTURE]. 
Aha.. . 
INTERVIEWER: So you were right, it has taken a picture. If you double click on 
that picture what do you think you can do now? 
Si9: Move it around I think. I don't know. 
INTERVIEWER: What you can do you can type your own notes. 
S19: Ahh ... 
INTERVIEWER: So you can annotate the picture now. Did you use the Camera 
and the Album? 
S19: I clicked on the Camera but didn't actually work out what happened until you 
just showed me. 
INTERVIEWER: What do you think it would be useful for or what would use that 
for? 
S19: I thought it would be when I clicked on it, it would be more pictures rather 
than taking a picture but seeing how it works now you could use it and notes you 
take from the text you could put on the album and use as it as additional 
information. 
INTERVIEWER: Did you ever want to put any of the images into TMAs? 
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S19: That would have been handy, yeah. 
INTERVIEWER: You can do that with that as well. 
S19: Then you could print it off.. .ah. 
INTERVIEWER: Did you print off anything? 
,519: I didn't actually. 
INTERVIEWER: Would you have liked to? 
S19: Yeah this goes back to reading the instructions. 
INTERVIEWER: The last thing you can click for me - Notepad. 
S19: [PERFORMS ACTION]. 
INTERVIEWER: What's this do? 
S19: That's the same on all computers you have Wordpad. 
INTERVIEWER: Did you use this at ali? 
S19: No. 
INTERVIEWER: Did you make any notes from the CD-ROM? 
S19: A few but those were hand written and put in a folder, just from the text 
boxes. 
INTERVIEWER: Did you try and copy down any of the diagrams into your notes? 
S19: No, 1 didn't. 
INTERVIEWER: Did you use the notes you took to revise? 
S19: Yes, I did. The reason, going back to did I take any notes, it's hand-written 
because I have in the past tried using a computer to write my notes but because I 
am one fingered job it takes a lot longer to actually type it than write it so I always 
wrote the notcs out. 
TNTERVIEWER: Did you make notes from the other course material, the texts, 
the videos.. .? 
S 19: Oh yeah I used notes for anything. 
INTERVIEWER: That's essentially it. I suppose the last question I have but you 
have used it for quite an extended period of time was there anything you thought 
that this really could have done with? 
S19: I think with the course, i t  took ages for me to understand in Form and 
Function, with like the Nervous System, I know a lot of it is to do with the 
psychology, but the Nervous System side of it would be good to see things 
moving. It is very difficult when you looking at pictures and reading text 
especially about how nerve impulses travel and what actually happens in the nerve 
cell, but you would probably need a computer with good graphics and animations. 
INTERVIEWER: Did you experience any problems using it? 
S19: No it worked find. 
INTERVIEWER: Well that's it if there is anything you would like to add? 
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S19: Very add is all I can say about it, this is the first course I have done which 
has a CD-ROM and I think it would be helpful to have a CD-ROM on other 
courses as well. 
INTERVIEWER: OK thank you very much indeed. 
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